I jt$Al±o 

Q <mii i\ll (T\ I r 

S'l 


PRINCIPLES OF HISTOLOGY 



I LLl-j V \ 

^LaJl jJLi 















■r jr 

c^Uil IH w -ii) 


Ijftl ^Ulai te?)/: J^Lu ^-,E*uC S >jijl,} ,-j<\j.j- 

* ł H- ' 

www. lqra.alilamontada.com 














windpultaMritfuoM 

! > ijiSit 


v5^M-o 

CLąjJLLii)l (Txj-C 


PRINCiPLES OF HISTOLOGY 






571.5 

jrLi-l 

4 y K *' ^jL-o 

2012 / 7/2881 

.Vf / ^ > 1 T f 3 .[.C 


i-rfbj— , . irt.lM fj lj 

cmŁ j-OJ 

V L_O jl*-^ 

gh--»j 

-"** * ^ 


^jjgjJlg J m i I 1 nj^t m o łj jb " J Lo-C : J -liii 1f ^jL 


OiiboJI Q i iSni l ó^b ijiii u-o ćijJgiJI bninjJlg diuj_di&Jf cjUUj 2\ uz \ fou 


jJuLLM <LŁajrt>i 4 

0*>Vl — jLafi £UiqMJIq J i.lii 11 ójj imqJI jl^J AjJUJIj iuSUli 

4k^j£t (jJLt ńJL^uJ jkl jl >L*LS L^jUSU > ,t.jfJnVł _jl jl >la >*jj 

I iti^. j AiiTI ^dSljAJ VI wljl^kul |J 1 ł jl ^i£ J l “wl mLS 

Copyright © Ali rlghts reserved 


No part of this publtcation my be translated, 
reproduced, distributed in any from or buy any means t or stored in a data 
base or retrieval system , without the prior written permisson of the publisher 


-* 1434-^2013 j-J 9 Vl i ł,hll 


j'= 

djjJUULoJI 

eLcLjJbJlę gjj^Ulę piull 

- 4 j> it 4*»4 > 14 >i JLfiLJ* jŁJj-uJ 


jlill QlgJj: 

*962 6 5627059 : ^Li *962 6 5627049 ; *diJ1 - jUi : 

*962 6 4617640 : jaj_£Ls *962 6 4640950 : ■ ftvlft £(>—J! J^-u* - ^iim-U * ■** >»U <L>-Lkn - jtę-c ► £jjJ1 
^ 11118- jUmi 7218 

E-mail: 1nfo@massira.|o . Website: www.massirajo 
















v5^M-o 

i '} ni iMI fo_Lc 

PRINCIPLES OF HISTOLOGY 


^LuJjV l dJŁ*UJl - AąjUśJI 




Index 


23 

23 

23. 

23. 

23. 

23. 

23. 

24. 

24. 

25. 
25. 

25. 

26. 
27, 
27. 
29. 
29. 
29. 
29. 
31. 
33. 

33. 

34. 

35. 

36. 


)l 

....Łojo: 

.gjiUhll arLLLLiiii :j g ij| u 

.. 4 d ^ ■ .. ł | VI , i 

........ -<_o MiaJ 1 Uó i . 2 

■ .. . d i^iM Ul i d^... W I I i a ,3 

.....».... ♦ .Aj JgC LłJl 4j!t_yL«oJ ' ,4 

......<L JUlLłJ! 4 -r ul i H VJ 1 A 

** 

.*........................... **4_iJLCr Lilii 4jb-uLuaJ^ ^JłjLLs »2.4 

- 

..„....U3UaJI JftjljS .5 

...i lIojIjijJ^ 1.5 

.... 2,5 

...atji ji\ ^L**.'*! 3.5 

... t .j ■ wi LtAuii tj - tr 

............mm.....aJbiSjJI oiM^-łJI 1.6 

.........^ljLAVł2.6 

.........J0|^m»Vi 3.6 

....... 4^yd*i\ 3Uu-jVi fjjĄ .7 

..L I i_Zj I rt . t* J Jij ■"■! .. r.-^ i an. 1 1 1 * / 

... UF ^ M I 1.1.7 

... a 2.1.7 

... ^JLai ')Ms 3.1.7 

......4.1.7 

....... ■ ■ ^ * a* ^ 5.1.7 

■ . - ... ...... ...... ... + ,. - 4 12. / 

. 3u ‘ ♦ 1 1 4 A S I U1 1j 4 ,.. i V | p |^j l , S 



































rftÓ II 


........ Ju£l jt dLlS Jjjtji 1.8 

36.........,.,,,...... duj...j ■'. jjuijii 1.1.8 

36......,.... jX\ jjjji 2.1.8 

32 ............................... j i ^ 2.8 

38...........jijjLi <*j 3.8 

41......... litill ?g r il illjnó II 

41 --.......... ....d j .Lii VI jjp^ajL 1 

4L.............4_j5 i i d ..■ vi l ^ Uój 1 2 

41.. .... ... 4LU* .3 

42................. 5 A .>h T I d -ł. . .. '■ V 1 , - " i i ' a A 

42 ___________________L^ujt L4 

42.. ........... a^^ł iLM^ttl-1.4 

43 ............LiUJi 2.1.4 

45 .............3.1,4 

46 ............Wj>UiL^i4.1.4 

46.......,.....,.^jjib>UJi5,1.4 

48.. .tLiajjj 1 ,a jJ i b>u. 6.1.4 

48...............bLdJi 2.4 

48.. ....................1-2,4 

52.......,....... 2.2.4 

53.. ................AijJLi cJsLiSn 3,2.4 

55.. ...............i-alll 3.4 

56._____4_aLjaJM d --\SM .5 

56.. ................isuLłji 1.5 

56.. .......— .1,1.5 

57.. .....,„..........ju^i 12.1.5 

58.. .............— ...* i-tt i j ^Ldii i 2,5 

58...,..........1.2.5 


6 


































inaex 


58..2.2.5 

59.. ,-..,......j •. ...'iśi 3-2 -d 

63.. t ń 0J ^ó» ^UJI J^óli 

63. *S A *J 5Vi CjLLa - 1 

63....*.....1 dbtujV 1 * *** 1 a 4 _ 

63.......... d * ■ I I LLu> ■ J 

65......... * S a 3j a -*■ ■ r.vvi y 'jji .4 

63.......b-)J r ł ^^*'' 1.4 

67... . ................ ,.—2,4 

67............t-tt 1 1 ^| 3.4 

68.. ., .......... * .^*tij.5 

68. .......................... jjjj-Ji j-dJji 1,5 

68., „..........2.5 

..... 1 ,6 

69..............cL^ił^iJi 4 lZLkJI 1.6 

69, .......... .^ 1 2-6 

73.roJasJI 

73 .. ------ i Ó LL-3 . _ 

74 ............ ^ -y j . ■■ f T) Llś J , _ 

74..............1 JlU jftiiłJI ^ ->0^41 jJo . J> 

75.. ...,............ - i,,.- ^u*u,4 

75.. ...,.................. 4j*[j\ L^ujt 1.4 

76., . d -y- ..^%i J U A ^ <■ l^. * I 'i L^UJI 2.4 

77............3.4 

77........... ^ ji j .. u i .5 

77., .......jm£. 2 IjS-U 1.5 

J 8,...... ^2, D 





































78 .....*. * i 1 ii^«ii 1.6 

/ 9.......—.\\. Uj-gJU 2.6 

79 ...«..... ę k*tl ^jpi - 7 

79................tV* 1 ^ gj i it i M 1.7 

80....*....... .,,, . ^2,7 

81. ... ^lioi ,8 

81 ........................fUsuJtJL^.9 

82 ........... 1.9 

83 .. . .......... S jj.^kW p 2.9 

85 ......... jjXH t* nr. 10 

86 _________ ___ JdyłaUjU -1 1 

86. ...........41^.1 JuI^ Jnuami 1,11 

87 .......... a* mIU ^_uaLóJL^ 7,11 

89..*****.*****.***************...*************fO^JI :^uoL6JI 

91.*.*.*..........UjMj ■ 1 

93................2 

93.. ............»,..*.#i^4aJI ^jji L^ł>- 1*2 

94.. ........l 2.2 

96.. ... a ) «~M L^L>ji 1.2*2 

2*2,2 

98.................julIś L^łż>ji 3.2*2 

4*2*2 

100......—..-5 L 5*2.2 

10 I.......*...,................................. 3 

10L.............4u^ajJl 7^Uu*dJli tuLa-ua 1-3 

103.......................... 4j^j4jJ1 ^ 11 2*3 

105.....*.. ....ĆUjjOjdl miVll r^jii > Ł iii J T^ Jk2łÓ J T 

1 07........._______4j,K_rfl1 t ^ , 1 
































■fflSECT 


107. 




109.. ..,....„.....,..a : K : jlL- t \i^.» t pj r tL J .<y.tl? 1 

112 ........4_łL^łłJi 3* 1 

113.. ....................................ŁJŁijJt uj^ji a-c.AU 4.1 

l l3.« ...... ..- ^ H J ~ fV .JJJ 5. l 

113 ....- -.—...—.^ t ^ ji u 3 . <j i Joj i jjiJ ^ 6.1 

115 ......... . ..^Ld*JI jjnbLiiL^ ijjT 7,1 

115™......... j -^*u ^ 5 ^il*u ^ijj[8.1 

116.. .....*..*............ o!^ 9.1 

1 16.... t_lLid3C.V!j[ A jJL ^ JjjJ 10.1 

I 1 6, ■ . 4 J.il2 ■ ■ I L “ i ^l A J M ! .2 

116 ____________4_Lii2J i o ^LjuJ i ■ -^ v i i 1,2 

117.. . ..... 5j;ij 2.2 

II 8h.., ......................................................................_ddj^sTi t ~i\i iti l 3.2 

118...............,..3 

119.. ........... .LJH 2 1.3 

120.......... 

121 .. \^j ti^fcoJI jl rts*y II q OjUIOsJI mliii :£_| LluJ I 

123......... ... ■ iJj Lj1 

123.. ........... ^' i ~- 1 i ^ui> 1*1 

125..Ju'jiJ|J'2.1 

125.. ..........jjljtJii 3.1 

125.. ... ..r^1*Tl ^iJ4' ... 

126.. .............vu t ^ Ł *>r>j i L2 

127.. ............ ......... A * .UjU I .—i1'ij- l j^ ■ t}^ 2.2 

127............... j ; sl' , 3 

128.......... L ^lsj 1 1.3 


128............................................................................................. 2.3 


m 

















































129......'. u yj>j\ 3,3 

129 .*........LMiJł 4.3 

130 ......^ljvi ^j3 .4 

130.......— 1 ^-k> ljvj 1,4 

133-.-.■ ■ ■ i■•■,-.■■ ■,.■■....i . ^«-*■ ‘tl j>_ui j&Lh\ 2.4 

133..............5 

135 ................... I(b? j 1 jj 1 ^ ^ ^*» * i \ }L^J l .6 

13 5...........jji 1.6 

135.. .......jpjJt j-Jaj 2.6 

136 .,................ tjj t i ■"« r 1 , / 

138....... u -8 

138 .............1.8 

139 .....„„.„........£112.8 

140 ..............„..£**113.8 

141 ..,....................LUł-ji.9 

141.. _____________^UjyviL9 

142- ,**+.*,*,**,„♦.............,<jjjuSLLłII 2.9 

142 .......^Vi 3.9 

143— ........10 

143*.... - 'i . 11 

144 .........jSLJi .12 

145 ..........jlriloJl :Q-oLiJI iJjcUiJI 

147 .-............ Aj jJI 4 _lC^V1 . 1 

147,......1,1 

14/ ........................................................................................ ^*i>1 jjl 4 jłjJćłII 1,1.1 

148 _.................___............_____ 2.1.1 

148.3* 1 * i 

148.................. i 2.1 
































Index 


149 

149 

149. 

149. 

152. 

152. 

154. 

157. 

159. 

159. 

161 . 

161. 

162. 

165. 

167. 

168. 
169. 
169, 

169. 

170. 

171. 
171. 
174. 

176. 

177, 

177. 

178. 
178. 



. i ~ I I i \ I .i , 1.1 + 2 

-ij Ljsjlkj 2, 1 .2 

3.1*2 

...jy 1 jkwJ \ 2.2 


.s^ 5 Vi 3*2 


****.*..******,ULłVi13 

..ł *1111 cjLłLu^ 2*3 

.. .L_JLdJl \ a trt r fl 3*3 

.. iS3 3U^ 1 -4 

v5qlAoUI jldipJI :£ujUJI J^ón 

***.*.^UJJI i,LJaftV»g1jiKl 

*.... j\ $ y ! 1 LLaj .2 

. ■ ■,.... --I OLńilf I cpl *3 

,****.**,*..*..*.».4jj1^1ŁcLILI 1,3 

***.***********»*.**. ^ J t-. 1 A*. M I 2 J- l r M 2*3 

****.*. A 

............. .* **. *.4^ 4 LL 3 JJi $l*£łc.vi *3 

.. rviiU L5 

...j A y. ii * *ti 2.5 

.********.**.**********.. jj. 1,2*5 

.. 2.2*5 

..-. ttiji 2*2*5 

___*,....jUkJi3.5 

.**..***»*.,ji Ltu^j i l_uj Liś o 1*3*5 


11 

































179. 

182. 

183. 

186 

188. 

188. 

188. 

189. 

190. 

191. 

192. 

192. 

192. 

195. 

196. 

197. 

197. 

197. 

197. 

199. 

200 . 

201 

202 . 

203. 

206. 

206. 

210 . 

211 . 


WVQ.I I 


J wjSjj 2,3,3 

..,.jji SjjjlJI 3,3,5 

....o' jjUi 4,5 

v 5 ^-LJl jldLąJl :jjiibdl ^JjetyóJI 

.. . .JlLskj i i_Ju Liń a , 1 

jJąII LjUaSU .2 

...... *j A ł11 1,2 

.2l_ł. if Istl 5 l 5 iUH 1,1,2 

........... d iCjy 1 1 iUi l 2,1,2 

, . ^ 2 ^ ' 1 3,1,2 


.5 : a l.^T l 5; .UH 4 1 9. 

. 4^41 5.1,2 

5 jjusi i 6,1.2 

__...__ 2,2 


.4jOV^ Li_i-s 1,2.2 

ijiiljaSwłi 2,2,2 

..5l^VIc^,3 

.................. _UJ%J I oLlubd - 4 

...1,4 

.. ......2,4 

.juoji 3,4 

iti j4,4 

_ , jlUj \ .5 


^UO^JI ugiiiii :j_|Xl£I \S3Lnil y Jr\ÓH 


.. 




.1 


-o UU 1 1.1 
.óLL^sfl 2.1 


Luli 1.2.1 

































213. 

213. 

213 

213. 

213 

214. 

215. 

215. 

215. 

216. 

217. 

217. 

220 

221 . 

221 . 

227. 

228 

228. 

229. 

230. 

232. 

233. 

235. 

237. 

237, 


...*,.,.,,,,.»*„**•***.*, **.*{jjrfJL i UjtU JdUj-H 5*2* 1 

........ 1 1 6»21 1 

..****.......3*1 

...*.... Ą r>I^U<_]j*ijVI j\ Jt>. ■ 2 

.^.....4_jJc3 LsJ, 1 1 ,2 

- -.t... —2.2 

......*.. 3.2 

.». .............. ...................................................._d j • ■ ^ 11 4.2 

■■■■*■■..—..■.. -3 

........SOtll ,4 

..-.-lljjtl d *Lilj 1 A 

......p ■ ■■ y jf f Liii 2*4 

.***********....... ........... d^u. "i h 3*4 

........dl tluuSfl .5 

.... ...........d-i Ja.T‘ 1 .5 

.*... lV fr LuVljl jLa-*ul rt_iUd^jj2.5 

k ......................... d *jd. i! I i LuVI 4_l£r a • 3.5 

^^ *.LuVI l I 4*5 
..................^ *jV i w #l_ŁdVi j. j vi 5.5 

.*.,**..*..*****.4JkJUJi *U*Vi .6 

...... dbJjjjJl dJLjljJl .7 

... ś_jjjuV 1 dLlisj .8 

^ ojćxj &}\ i_rgjjUU OaaloJI .cLo^Ul : j-Lilc ^LlJI 

***.****•,.....*******.******.juSLH. 1 

...... ......... l_ju 5> jjjl 1.1 











































238.—...... i ^ 1.1.1 

240.. ...........„.ju£ji L>ik 2.1,1 

243........ „,, 4 .,,,........ ..^jJL 3.1.1 

244.. .............ł^ojUoj 2,1 

247.. .,.......-..-.j 3.1 

247.. .—..— ...............3OLA- -2 

249.. .______________ ^Ljśjla\3 

250-------------........._....^LjŚLiJ! oLujLc 1.3 

231.. .............................................................................................. ul j 2 ■ 3 

253—.............<juL*ui jjuJ! .4 

253 ............4^Uyi jjllm LMi- IA 

253..................ŁikaiLiiUJi 1.1.4 

254 ....... „.„.i.*..AjiaUłJi,i L 2,1 A 

255.. ..........................^Ljjk j jjji 2.4 

256...... .,,.4,44,, 4., **,*,, 44,4,uLJJ 1 JOAjl 3,4 

256,..............1.3.4 

258.....3bSLiji o_?s3 jjuJ 1 2,3.4 

259.. ...........cl»j jjjlii 3.3.4 

260 ............. .ljLlU) ł 4*4 

261 ..... y. Miń i /i i tjjfc ujJUJI Jnóll 

263.. ..............................., 1 

263 ...............1.1 

264 ..............2.1 

266.. ......... ...... 3.1 

266 ........................i_uVl 1 .3.1 

267.. ...,*..,,.....,..,.*,...— ...... d i 1 2.3.1 

267 .4,44,, 4,, 4,,, 44, ,4, .44,, .. 4... ... (jjŚj V1 ^ ^ 3,3, l 

267.. ....*.,............,......,..........i,.,,.,,,.........s 43.1 


14 

































!ex 


268.. .... 4^3$)' 3ju*łłM 5.3.1 

270..**..............t 6.3.1 

271 .................. 7.3.1 

272 .......... ^ail pJńąJI -2 

272.t-■ -.—. , .ja1,2 

273............. a u Cjijjjji 2*2 

274.— ..........—....4j 3.2 

279.. ............. O^Ldp. ĄjUoj J JLąj - 3 

279.. .*.....*....... i .4 

279............. 4_tcjV'. 5 

281.*..*...*.....**.-..***.*.*.*..*..^^l v L^Vi .6 

281.. ...*,...,...............<&jJt 4 _lLw .7 

282.. .....*.....—,—.—........ w jL^j 1 4-■ S 

283...*.*.oJgJI Jr \Ql l 

285...*****.*.....*.*.... I 

286— .......... 1 1 

288............ .4gjJ*łJl 1 * 1*1 

293........*.... 2 * 1.1 

294...- ^^ a 3.1.1 

295*................*..**,...**■**..**„**.**..4.1*1 

296.. .*....,..,,.*,,.*.. £^4jsejJ1 1 ł “ * Lu_j j ^ !| 2.1 

297 ....*...... ..4 jjLa&ii ji ^ 7 *^ 3.1 

298.. ...*............*..4jji£Ji Sjjjji 4.1 

299.. .*.*-*............^ 14 ^ 3 ^ 5*1 

299.....*...*„..,..**,.,2uKJŁ 6.1 

300.. .***.......—*.«.**.......—.. .2 

301.. ..*...............3 

304...*,.*....*****.*..,...,*.....4 


15 



































304.„**.,*»*....**.....*.*,.... j£ji\ jfUi L4 

304 ..................-.....» JifeJ 2.4 

305 ........... \Sqli3JI ę> ] niUiJt jldiąJl: jjfog i^jii-oL=J[ y Jr^ÓJ l 

307 ......... ; - M .1 

308 ....................-^ “ Qr J . -*■ 1 f 1 

303.*....-... Sj.Al.Ltl1 1 1.1.1 

309.. ....... 2.1.1 

311>.......* 3.1.1 

311***.,*.—........ 5 * ul * tl4.1 1 

313**...............>4*0^1 2*1 

3 1 5**.*.**,*.....**********************....jia-j-iJj ZVjl3 .2 

317.......,*.........,^jJi *3 

31S* .... .... ^LLu 1.3 

319......**..*.,*.*.**,.....**,.t 2.3 

3 19*, *********...*,..*..*..*......*.,.*|0>jJIJajju3t3 

319...*..*—...^jh£jIłP & j j *4 

320*****.*.........*........*. **.. 4JL1 *4 

320.. .— ...******.*.*,,.jJlpll 4 lL>.jj 2*4 

321.. .....*.*_....._*.......3*4 

322— .*.....*,*..**.,*......ji_Lc *5 

322.............6 

322.***..******...........*.^U^Ua.wil.e 

323.. ............... dj i ■>.. ł i i u ti 2*6 

323 ......**,....*****.*4^1,.jLiji 4 a _■ u i \ 3.6 

324 .........jjdJi *7 

324****..*.***.****.**.*....***......*.***....*****..*4ljj juJ! y _t._* ■ 11_i,j1 *7 

326.**.....*,...,**.**.***.,*,.**..,... ...tLiji ^aijł i ijj 2.7 

327**...........*Lui (- 0 ^ 3.7 


































Index 


329.. .________^>LiuLLłI] jLdl=J[:jjiix: ^u^LllJI 

33L..................1 

332........ —1.1 

334............i££jlU < .mm ji jct 1. ł* 1 

341........ ^gentili 2.LI 

342„........... — * .k..i i~u .*j ji \7»\ \ Ł 2 

342.. ...... jjj 2 cj i iS2j i 1.2 

343.. .......... sa_>j 1 ‘ * h 2.2 

343.. ................1.2,2 

344 ...............„jiyLui.Uyi 2,2.2 

345 ..........3.2,2 

34/ ..............5 juil i i. ni,!t1 d-j-L-ru LUJ 1 j jl±J .3 

347..........iLpjji 1.3 

348.... i 2 jlc.2,3 

350.. ......... ...... fijuL 3.3 

350 .......jjLuj 1 .4 

351 ..........foJOil JLriUą :j-tiui gj LuJI ^J±aÓJJ 

353.,.................cUjoUłJLJI 3 jlłJ! . 1 

355...............».. Łjja LsV! UtJJi 1.1 

355.............^ f. jjji L L1 

358.. ... ...................^41^2.1.1 

358.. .............—.—. Uj i i>jjt pjjsji 3.1.1 

358.. .........2.1 

3 59 ..... 5-j j. 13 jjji .2 

360.. . ..... ....... ......—.... ćLijJciSJ i $ jju ■ 3 j 1.2 

362.. ..........., <u i 3 jLijł 2.2 

362...............o 

364................uji 1.3 


17 


































364. 

365, 

365. 

365. 

368. 

369. 

370 

370. 

371. 

372. 

372. 

373. 




U^J 


.li** L^u.2.3 

. 

......... -p- b*u4.3 

¥lł¥fł¥¥ł'.^ 

......CjljłU- *5 

.L>UJi 1.5 

dj.>i A L^JLsJl 2.D 
............ i3 j * 1 1,6 

■ 1,6 
.,... L^ŁśJl 2,6 

■■— . Sj^ -7 

. 
















Introducation 




Oo-^&oJI 

<—Jjj \ 7 t-J 1 _JU ^ jJ I l pk LiJ 1 ?Ł_J Js^IlaJ 1 Jl>- 1 yJb i JL 1 £ŁJ JuluJ 1 «\ ^ j) ' i 4 JŁjjjJV i ^%i£. 

i » * * 

3 JLCL L&llc 3 JLłC.^ 1 JLxl J< nij ^kifl J_Aji ijjLuij^l 3 js^>J J 4jt-t«jV 

. d, j .V ', j . i 1 j 4 j^lnJt ^jJUJl 3JłLnb[ t lj^-jIja^tAll j ^LłSI t ^ ,~r^ 1 ^ 4-l>.Vi JĆuc * <UjI_ł>. 


4 ^ 1 1, rl j Lj ^4^- 4 A.jlaJ J ^ >5 j^u ^iajjJl ^j,ja ^_łujI jjl {j&jh ^AjJI 1 Jułi Ljf Jj jjj I j 
4 Lcjp J U£ *^1x3 jLSj SjjjjlU 4_jjSLL 1 ijciill Ijgfc 4 jaa1 ^.L* 3 ^LjsłJ^I p ■ ■ 

l_iL£ /jj3 <Lj_i Lljl d_-L-j.-L-k.I i AjJfit ^_ul3 , 4 _lLc._ 3 .jjLsJli i Jufc A_ 4_iJjjJt dJtUL <LlujLLo 

łJT Jj 2 d j j U U jj 4_ul_L>ji ^jJjlII luJjJJ Ą— 4 1.J o Ijfrlua 4-4 ALlal45 4jJ JJtJl 4-.*-U L) 4 jcjłaijV1 

SL>J 


a jh^Is jLSLii^l jrjuui j>o ^jic, ~rUf tJ lU LjjbSLII 4 tLX UJI £ jjt eL j 

CjbrlUi^O crH i4iuijVI t-jL xUul A- ^jL 33!1 JjjąjJI j 

j t%r, 41j.i n i \A l ^ hj jjjJi k_jLl£L!^ ,>>lj a JiiA.^ u^3 <-^-LdJU ^aisJl l jl^J 4^1 *} 

i^cljjL 4^0 Lilii 4 TT Ml ^1 j 4 aj_hjV 1 Mtfl 4jt_Ujai^ Jj^.311 CJumjŚ jJó3 i ^ 

/jji 4 rłi~l V Li r ri^sf 1 d I J . djjLu^ŁtJ 1 ' Ji 4 L>m Ti <JŁ^uijVi dJąLjiJ ( dj-oL>J i j 4 \ , j^,V 

* d j 3 jmujaJ I i cL~ i | _-..- ^-_.j-'.'i' ' T 1 1 £ ■■ jkJ ^ j 

^-4-^ cJjLi- J t^łi nV^l ęcJLi. ^ 4 j^l^ -^ya 3 1 J^L>. kljtLo^ JlSJ 

LLajlj j id^jŁluJtil wjLcj^uajJll Ju^aLaj Ą— ^ jjjp d - ,.l , ..Ti d_3jjuLaJL LijL^li>l a LtŁjjM 

3 JkiL Ą. Lale. ^JruiAj 4_ujjJ! j 4 j^_lL»o' s ^ il^jiUL 1 Jkii ^^.itjjJu A* ł-lU-S 

( * 

ł |^i j oLsjsLą- 


OJ^Ji O-i^J j jjrt~ i J , t Tl d -> , .. ę^Jjl L_lbl^ /jj 3 4 * .UktI £> JuŁ jijLći *~ j ■■ i jLdJ 

^jj i 4 tir 2 '4_iij LłI I JjJ_ 4 jjrfOui-saJfcL i ^ J ^ ^ ti- J \ AC.VI 1^ j ^Ł! i 

4jjuV1 J <4^aJ1 4uiujJ ^Ł! (^^SLiIi Juuqj LqS iJ-flJiJi i JL4 Ą- ^ i~ ^C -1 <Sj ^^ * 

^jl jjJiJ ^ 4 j 1 ą^ A_ 4 ^q-aI i 11*1 U tiU j j Ą_ 3 J^LaląU ^L>jl jjj 


9 










Oo^LoJI 


i «- *■ 

LłjJu! uljLLi^yJLl 4_uLv £yi ji£\ k Ą- ^JjJI 1Ju* f- ■ -j ^ ^_yn jó.t ; tt £>£, 

, 4JŁ LojIu JI Aj L£ 

» * 

jL>J'i _Oi—>■■ '' J_j_4_>- . A .1 
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Epithelial Tissues 


24...*,4^>u*ji L>UJ' JL=J Jj .5 

2 6...............^ŁldJ 1 * L>UJI ^,6 

36_...„ r „4jjjJi \^Ji\ gijił .8 


23.^ ^ . 1 


23--------4jj ^ŁLaJl 4 -*■ . ,mV1 . _^“i Ud'di. 2 

23 NAU N 3^tVI 1 ^ j ja . 3 

23............................................. d ł- ii ^ .4 














Epithelial Tissues 


n A ł AjLuSjcJ kUdUJ A-Ł^jLsN-H ^lidLŁjl AjJ^OaJ 1 ! ^3* I ^ ^IdLŁJ 

C- c ł 

* jl .-r^*yl ^Jjj* i—ajllaj 3 Jju 3 ^ laj ^ tVi n 4j-olj^a L 4 jłui 

» ( * « 

J C ^ IjLm£.I jfjjj I 3 JUL .jjl t * r ■ ąjj AjjLujJ I CiLdjlaJl ^jjł 4^_uuJ^I 0_UŁ> LubJJ 

- L^lijlaj j-i L^ildilo -3 JLC- jl L*L >Ł> 


d i fUWl l ćiąuuill jailn^ , 1 

t 4LJ UJJ! Y Ll duJ ^UaJ i 4 jni_lujY 1 I Airili 

fr 

lj-u d)f^ * ■ 

,_aL|jl basa! lamina 3uj^Li 

* * * 
jjj\ j s,A j I jjatóJuJ l Sj^3- A ^jL^J JlLsJ I 3 jjIu La£ 11 j^ll La [ Lgjl ^ I i ^>- L^J . J 

ł d ■ ^ j^^ T| £ li V1 £ 1 i ^ ^ 1T QI l 4_lLu 1JŁ 1 ^ IJ| AjlJ^l! 1 l_^ 1 I ! ■ ■■ t_ 1 d_j 1 U t Lof} i ^idtAJ 1 

d i hllAl t d^\ ni i \ll ulrlbg *2 
ttLjnh^uOzjiLi jtjaj 

. 4_u- j_łjVI a 1 VI AjLIł)* jJUJl 3 ^_l1li Ą- LeS AjLcaJI J 

■ d_ L _K J 1 5 ćLłj^JL‘1 c AjłjjijI A_ LaS i^~ .U 

d Ah^t! jjLflj! d^ i.. tV L& 4 3 jUj >r 

J uiuVlj £jl Milll sL* Lai£ 11^4)1 f h^ V> , J 

. d_Lj^zk3^J i a < -■i I' d^jjuLufl 4_3ul^ ji jSLiliJ ^ jJl l jJ LSLllJ ■ - -A 

d i liiU*i H g^ ni A lt i ■!■ t o .3 

4 jłu*jVU .dY^Mi T , :^t i germ layers Zuajź >^ł ^ Llis 

3 11jS L_Q_t V1 d l 1 L-s t i d4 l .^-k I £ _L.la .J I Lq^ . ^ ■■ ■ i H 4jj>. j Lj»w ^ i i,i VI ^LłsJ | ^ 7 jJ 1 4oJ ^LlflJ ' 

d ^i11 ^jjtJlj ^ ^ Tl jl^>jl duLLsj Lal .ectoderm a^^Sm ^ j)~ ^ 

dUi^fł ^J£s ^Jf I nrtilM jl^J^ AjUoj i^L j^ jul lj 

^ jilLJLljAj^jJi d^jMt d;u t n ^uMLaJ! ot^Vi LtUj .endoderm 

.mesodermtj^jJł 2* 

Basał Lamina ćb^cL&JI d">.i.6r>ll .4 

i-uS jj 1,4 

* 

basal A tiAtfrlflti A^M-dJoJł ^ 4 iiJ d jU AjlojJ ^ylc- 4_u^ŁkJ' 4 > r n*t^1 ^_j_jłj>- jo 

j^ąIL V| 4 jtad-L-aJi- Sj-* ^ J ^i lamina 




mm 

















di j\J k\ I I g ^ ni i Ul 


100 j 20 jjń-i t * i ^ ól j lamina dcnsa ^ h^S ^ ^j * ■—* d^ a j- 5 *-vi * .1x3 Lu 1 

lamina lucida 3.3 ^ i 4jsU< 3^ » AJL^ł jJ 1 cjU-UJI ^ya dSUw jya *-* 3 1 ^ 

. (1 jJSLujJ d^j a ,^11 t-oU, (jJlc, 

^y* 4fOi=,UJl ĄjŁjJu«a-H 4 jJ 1 j *1 & \ I 4_p.LiJl £ya 

^ijjuA^jji^łj laminin ^uv glycoprotein ckhju^j *cnllagen 

4jrjd f ^li *heparan sulfate ^IjUa UCuj^ ^...U proteoglycan ^Luj^i 

^ JSLAis anchoring fibrils ŁL1* wL 2 l>J ^ijj! 4 *LbJ 1 4jjl£.UJI 

.(1 JlA)microfilaments aąjjjJł CjUł^i ^ .VII 



i jj j V l y jJi 3JŚ Uui a 4 jLu£ ĄjjSj^a ĄjjJss {jji 4j 5jłjA*-^ ^ ( 1 ) 

y Lua •y j - ■■' L^bKJ j - B L 4j_LC. L3 4JUid .Jji J>£j ECj <Lj 'yi-La A-dj*. Jj_ń 4 J>j>J I ^ypcJl U 3 J^M3_a ( jjfl-flJ } 

.Jajlj ^ t . i^ i i t i r-ii , i ^Jl' H — J~* i J~i ■ .jL^) l^ui dermis jLbJt 2 uj< 4 , 


JUJU^t 4^N-yAtósJ^ wijUaj 2,4 

, 4 _lJ ^4_L=bJ 1 d ^ , <,\S\a 2 jI >>>t 1 <L3Łj_luSM L>Ł>^ jJ-U ^jyjLajJ ■ Jy>*^ 

* * 

A-jlI W £j\j jj-ftjJ V - i L ^Ud l tZj UjJ I JUJl-»lJ *Ł_J 

,U^‘j> 4jt.Lfl.wr? jp 

-gpj yjo 0^vJ 4j JA UJ 1 1 J J [ i *Uj ^UsJ i ij 1 4£j^* 4_o», £ 

,3j^i_3tJL! 4_x_Ł*ijVl ^ubujJ^ 1 L M-j^-j> MM n 

łL 3 P LyL>Jl ^Uiił U^UJl 3yŁ4 tZjljLjjjfl JuJe>u ,J 

ajJlikJl UlBJI iajlp .5 

* * ^ 

4JL^J jJs 4 j U-A 4jłj ,\ ł A a' d i ■ U 4_u ^ŁLaJ l L ^ŁsJli C 4 I jjjJl (jl 1 _ufc 4_:1 Ju A- -1 

* * * ~ ^ 

\ lxA 02^43 - U ^ 3 ^ 1 L yh,*,i Sj£. Łgli^4 Jasłj LLaj I j2 * I 4 ^ 1 n'i * L 1 
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Epithelial Tissues 


\ J ^Jj 3 i I £^- L^S JaOS ' i o£JIl£ 3>* jJ .-t^ł .AU ^JT-^ ^ ^ bjjl^ais -t^Lt \ J. j 1 1 

i4_uy_UJi Ly_ijl S.^nirl cjIjj£L« (jAj glycoproteins A 

- ^_J Lc ■Jt^J J 3^ lZj U_LJ j J-_J \ ^jL^jJjk 


,L>Lkjt £*1)**^4-proteoglycans oIjjua^j^ .l_> 

- l £ A j i, 1 j| W r!l 1 juik ;jT ic i _ JT jJi a j M.ąT K|i objJ . 77 

, 4j_Lu J b-saj I Ja Lu ca Lł e ja La£ * 1 ■*■ Lta Lc. Joau 4_u >LLaJ I L ^LtkJ 1 ^fia Jolj 1 jj J ja»*j * 1 

* * 

(2 JSby) L-4Jk£.1j^ A^yisJl la^L>Jl ^4^ JU-sa Lł-lł* LaUaj 2ajljjJI 0JU& _lj^33j! 

: lLłi l jj jJ t i? auł 

Tight JunctioMS 2u£»*U dajłj^Jl 13 
* 

PjŁ-J1 \ jol LT jq u uaj 4 ojvŁLJ! L^AJkJL LJ£" LaJj* tLłjljfjJl flJuft J£Lju 

jj^ajjUtLo j«lILlL>. j/GJLlLłJI ^Ls jji ołjjj ^jJt zon ula occludens 

ir _ i £ 

jj^ia a I jJ, 1 - -i s-j^jas ^_j£> łOŁj ' j jJ 1 < j_y ■ I i I-.V1 ć. 3j Uj. Tl a i ( 2 jSLoj j jJaj 1 jl 

^MUl b>UJ< 


Gap Junctions 2ujMłt 23 

ljCuJL*, jj-u <£iL_i23 t <Uj ^ŁLaJ 1 la^ŁśJl 4 jlA£.V ^^IjJLU jjbtjJL tbjljjJI jJ JuŁ 

4 j i n l jLm VK ^ i jł ] l oLLajij^ J*s jąj 4 ^ 2 JSL+ii ^) mn 2 ^-Lu Cx^J 3 IaTia 

&JJb y ą ‘ ; ^ ^_jon.LL)I Jpa J , lim 1*5 LijJaS ^JLo aLoiJ A-ls^a 4_j J>£> joc ^_naoa L^J 

^Ujuj łL^Ł^JI ^ŁŁij łGMP. cAMP j 4iIjLj^aj^Ji Jla jljoi J^Luj dayljjJ ! 

< f 

Ą r LoLa 4 j jo^aJ 1 ilsjijjJJ jLi jJJ ^ j l 13.1 d JTi L>UJI Ą- 3 jow^ \$ I^^ J ^..1 1 " ■ 

. Cr - 4 -^J I* JjojkSijj 1 J^uj La 

Desmosomes iŁ^jt jit ^u^V* 33 

^jlh? 2 aLa4 U 3'i jlLc 4ą.jJI J ^-34 JSLiJl 4 j.uj^ 

mat J^Liujjj ,(1171 0,03 ^Lp- ł±u 4^1_LAua d3U711 aju* 4 ^ ^ j^ 

12 jjj jjjSii (2 JSLaO attachment plaąue ^.j3 LT ^-a 3^U ^ Jajlj 

* * 

rrj"■" J^ja oLc,tiłaŁX jl 5 T^ Oj^Jó 1 + aLU » LaLa^ja 

j^Ljj . (2 JSLi )jju Ul dajljJl ^.uaJb J ^ intermediate filamcnts 

0 Jui)j l <ja >UoJ^ b^Ł>Jl .<2ooJl 4 _ouL>ij 1 4o2ii^V1 JjJL ^lc. .?■-£:j JSLłL ^LbjljJt ^Lui^.^1 

ijJLujbijJla c.j^- jJL>J i 3^u*j 4 r or^ ^Lut>-V! 
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OjJiLbJI CL^iujUf 



Interlocking 
junctional porteins 


Tight junction 


Belt desmosome 


Terminal web 


M Tight junction 


— Button 
desmosome 


Embedded j 
proteins 
tconnexonś) 


Hemidesmosome 


Gap Junction 


Gap junctions 


Intermediate 

filaments 


L Cel! adhesion 
molecules (CAMs) 


Dense area 


Lamina 

luoida 

Lamina 

densa 


Basal 

lamina 


Entercellular 

cement 


Uaj Hemidesmosome 


(j| Desmosome 


(^) Lji^ąJs 'ilajlj £ (k_j) LaSjęjł LlajEj, J (1 ) LM-iJl f**Mj (2 .(JŁi} 


>( J j 1 1 a L J-a -y _■ i j 4-u ^Ala <LlL>» 22ł> !j ^ ■ ■■ > 1 j j 1 'i_*S - 0JJ E ■*' " Mle L) >L>. ,jru ( J J LLu Ej 


1 


* A * 

UftUdjt a U ■ rJj t <LijU£.LiJi <jc_uLl^JLi ■ t-> ■" j ~ <Lj_i \ t_IaJ I Li^JL>Jl L O ^ 3jLiuVl jJąj 

j*juł j^b * J£AJl ,(2-1 JSL^} hemidesmosomes aiajij^Lu^i 

t i * 

4-iajljJł a.1 r »^VI ■ a ^ ^ i 'i ,j|1 jLdljuji , 4_u Nl U11 I s. 1 3_ph. U i \ J a l ._ ■ j~ 

tsJjI 4»*jiLŁJl LiŁiJt tlijj Ą- ^jŁiL-uj 

£UiUkxll UilrJI gLkiiuf ulnnńi ,6 

4 * 

JUjp Ot***jVI LMjJ J 

‘ dljjAl i £ .>t* i JjqJU jl <-U^l I L^j 1J Ju3 

jl 0JLA -j-Oj} i L^HjLqj>J L^Ł>J1 uiilj I 
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Epithelial Tissues 


Microvilli 1.6 

L4JL0 3 Jj-ljJI J^Jo j-Lu jgT-lb VI iSj^ V 0JUŁ 

* 

<Łjufuj c_oj LłJ Lo_j 4 _Ll2 jJ 1 łjj ^Lą_>J i jJ^Luuj. JLun 0.08 La_^_Lł£ s_Luj * jL*Ujk 

4 _Ls oijjjjJI jlj±> . brush bordcr SUŁj-itfi 4* 

U£ L 2 j Ifij jjj L>A_>Jl jAhJ A_OłLłl*lM LłaJU JU J >3 L^jlL * 3 LliJłŁ 1 1 

*^KJl iZjl AjUsu <|t 

i1 clii <2jaj jl^^j jv_>,' jLilIajj_>. J.■ ^Ti l _ 7 jJI microfilaments ^ a -i * 1 1 

. ( 3 J£ii) L4J ^Le. -i jJsjj U I jlaj 


Terminal web Mrcrovi!li Cefl coat 



* {U^f ) £ Lł*' Liii. ^ieuji- La_Lfl JL^ LLa jŁłiJ I ^t-irUj C ^ ij ^-^ 1 } 

1 ( jLuhm ) 5 flj* jJl włliojJAjl LglaJ Jjj Loj£jJli O^ŁuJl jjC. ^tn ń ą > ^*43 Li^ąs-a 5 -jjj-aji 


Cilia yijiftSh 2.6 


<j_t-eŁdJ! 4 jLLzu iL. La£ ł d-U^AIai^ L ł i t ki ■ iiA ^jrLc a Ijt^" . i. a oA J$JJ AJJtt 

jj .JSUlLj L-j i JL& V i v v^Iaj ł _Jl_s LJJI- .jja j^jłŁ 1 A_ ^ 4 t *j - j * t 1 3 Li 3 j 4 _u 


-j ^Iłłjkj microtubules ^ ^ * * C*h n mi ciLj1_£j aLlI ju ^yj&j mi,** i-LsUtj 

basa) wLj>_LCr U pLuit^ f _> SJu^łLo <^_jl jla^Ii ^ j i d_L^io .*_!o Ul* ^_ a , f 4 ^iSL^ j . l^. i-ju' jJ ^ U_ 1 

A c_i_i^ l J^j L^Jj AjjJALaJl L^LiJł j ~ u:l '^3~ i ^ L-±£\y * (4 J^-w) bodies 

.centrioles cillo A^ui 
















wmm 




O i Hf lr\ I I fi "> m i Ul 



Electron 
mlcrographs of 
cross sections: 



Plasma 

membranę 


Basalbody 
istrueluralSy identi- 
cal to centriole) 


£ ( jLmij) 2 JoJJhm jJ 4j Jy* ŁjjLjjSM* jjyiMi JL W C4 

- (cofcj *L fli (3j^ <Ć£-4j) 


4 r 41 fl M I I OULlJLI CjL<aj t II ^ U jł (_jl JL&*^ j Ij j 

j JL?o ó iCjLiajjjJl J Aj£jX \ L tiljjjo ._jic. _L&Vl J^jij slUL-all £_ J ł 4 jJLwj LilJIj 

aL^JU dyncin arnis ^ ^ 4-ajjj ^ ^j. 3 I 

JfJLC, łIj^i ^ -ATPaSe ijŁłj^l 0 JI$J (J.L £j^-U $ * 4 rn^jjl pi \t m v*^ I oLjjLjj _j 

iJLua i (4_jJiIj^]I 4_Lj^ŁdJJ 4_LLa_iJLi LyL>Jt Ą-. 250 3 JlC 4jj^IWI Lj>Ł>J 1 ^jr-^*j <4r 

*jim lOj 5 WJjhL ^jljuLł I <i nt .(im 0,2 LajIsb 
4jLLłj jjic, L5 * stereocilia u i juł! a Lu£i 4_p y u. i \ a . ■ ■ ■ i jjuu U >Uv *»■ u * ^ ^ ir j> 
ćlu* ^ i:n% y^JULUJŁ jL^Jl 4- vasdeferens jSUfi 3 epididymis £j^i 

, L ^UkJl ^ / jj4 <—i iLjjJjJI ^J j T ^ŁLsJI ^ _ U -jjJJ J djJtiajjJt 4^L_JJ 3-1Llj-S li r,j£l jjijl 
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Epithelial Tissues 


Flagella 3.6 

* * ' * 

ol-jlljiJ -*J 1 Ą r j r*-WrtJJ łl^jl Vjia $JJb 

dj j *'i * d.SfM 1 r ^ISLuLi j t_jll Jl_aVL) 4 ^yulli /jUs i ^ * i trt rt ^ 3jJ_L, 

* 

,4jj_IIi <=L LaL^ j j!_i_ij ć_wl>. L>L?Jl 

ćjinihii o=uujin f igji .7 

Luś* - I 44 JLLsjj * LI *"il SjU j JSLjf:L^JU *l 3 jlc ^^JLc, MlaJI Ołmu 1 ^ l < rin^l 

* * t * * 

0 Ju& 1 ^yi£. I jL(m£.I 4_LJ^ł_LiJl 4 ą-uuVI fljjl ( j^jjlLjuJ tjr _ 

ł wljsufca i JL£j JSIllt uum^ i JLLUaih L7 

Sąuamous Epithelium ^iita 11 

, djjj ,>> j 1 jł 3 j^jjGLłuj jJTjjj (jy j A^tlauMjja t Jufe ^4 1u>L3-Jl Jj^Śu 

iiaąpt4 eL 3 ł31ju& ;j^So La i^L^j l^jsl jiil JlIc. LLi^j L^aj^Lj^j i n j $ fcn Ą-j 

* * * 

3 JlC. /j_ 4 ii Lj y^J 1 3 JL>-1 j d^iiU ry 0 Lj cu^-J iI oj. ia,> J ■ ■■ J) I \ JJt> Cj3^ J% * ( 5 3^-~-~- 

Simple Sąuamous lwi . 5 

CjljJ-ailJ l_JJł$1 Ij jJI <jLLaj iL J 3 d.3 jU g ju< r Tl I JLfc 

d U> J ^ t 1 LjjjLstjJ I I AjLlm^. VI Ą-J i { 5 J|£Llf ) 3_j jJ I Cj ^Łu3^>> i 1—1 1 Jt-Łt-jJ 1 J 4jJ| U 4 U1 

oy^uojp^ Ą— Lq^ jL^uVI jl 3 ^ cji^Ltij! j f ł a ^,.j ■ ■< i T! l juł (—AdJL 

.SjjjijJI ol j^alLJI j <uKJ'i ^—jjLajkJ <IiajŁ4j 



■ 
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OiillbJI q*> ntijJI 


Stratified Sąuamous .w 

* t F 

^jJl p \ i>JU jłj ji łjj£t jl £jjo £jJLS 1 ^ j-ft 

i _i_A _L>0 t I JL^J Ji - ^io-Luj-J 1 d.ja- ^t.i^I .^o j*jS^ j jjjJjJ ^ sili J t L^,iJ^ rJ 

jJl>J1 cL~ U< Li_\ 1 1 j L*" j ^ ^ ^jCi t *HC*r-^Vl 4 _jJLcl 4_>-j jJ *"* ,/jSLcSs' > cŁ_ 

ti>3w£łj^y& :LłA * ^..j t .JJ \ \ JJŁ J 

.keratinized j * non-keratinized 

* 1 ^.j r a i J$J »~ii»l ^-Lj 1 ^ 

Stratified Sąuamous Nonkcratinized ^lL> * 

I m-yfi -LtliU ?Ł~Jl g^iJlI I JL& jhn 

j^JLc. 4 _JLc. 3_j Jk£i 'l,jjJ 4 1 V 1 ^JlCtLoJI L >1_>Ji' Jjj,£L) ^ ^ < ■ ' Ijjł ^ * (^ 6 ^J-SLu J 

h^Ł^Jl Lal i LlUJI ,-A ^ < U U Ą_ t *l~f jTt L ^LśJJ 1 \ ł^~a K i.aj 

^U-iLuj ?? j t f^ajj f ó i ; *■ t^i.i., j I \ 1 j t ( Ó ^jSLl; } J h^JM L^rJj ćLąAjZj jj>- 

. *lIS I j l^Jj JSLsJ 1 
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Epithelial Tissues 


Stratified Sąuamotis Keratinized <*3^ • 

jr^ \ jr j f p^ijl 4 ,.j.Jo sGLs i4J3L>*Jl ^ j jiV 1 yjJJ ^ 1 JJ& ^Joutj 

. y_4j£jjJi I jl£jj *(7 JSLl ) 4j_£_u LlJ i keratin Cf&łjś t—sLJL ^ll 44 j ^ a ^ U ". 1 1 

* * j 

JLC. L_u 3 ‘dLą--j,^-n 4_j L>i_^._' I Jj* Lu^Lld l 


L l ^JLc* 5j JlSJ^ x uJXUl Ti :4 jLsj_J! ^ ^LłSJI ^ Lc, ^jjjjJJt 1 JlA 

«- 

SjJflj J bM^Jl ^Ll^L L^J^i >i U,AŁU ^jiajJui jjill <!Lu*Jn nill 

# f 

\ JJb Ł _ ? lCr t Ju^ VljLa jJąJI ó jJUii jJIajJ ,4laj i jJI 



CuboidałEpithelium 2,1.7 

■ ajj _i~ ■ - *^ 4jJ^Tj,js Sljj śliśJjU j.,n ł J1 ;sJajLa eL, b^L>Jl ^Juu 

* # * _ # * \ * 

. ^3 ■ L> j I l ■ „t fjJJ 1 \ JUL JLSo * ij jjl LLj I j La t I \ juto Lj ^L>. aj N jfj' “ J j kjj 

Simple Cuboida) ^bSU J 

f ( 8 Jti ) 1 1 * Li ,., a 4_JćLJ^ ljLlujj^ j 4 jjSj jJ I 3 jJlH dj Łj _ a jVl ^ j _& j^>jp 

Ljjaj5jj3j_U £y* CjLijaS l^j^Ln)~i‘u j * gU^L^y" jl cUjljJ3[ oLJUaj 

. Ąj. K j 1 o lu.tu i j-L. LqS - ^ 3j A. i Tl dl^Lq^>Jl /jjC 5 j*_a_iS 1 1 JlC. I J-2S cĄ_j 


















Stratified Cuboidal 


4jj£L( 5 silili Oj**- JJuJl c^ljlł J!U (^SLa 1 - Ł 4"I^->- łJjLj^^j 1 Jufc 

mjJ 1 ÓJtj * 1 elj) LU 1 jjiajjJLl Cj ^ ■■ ^ ^ ( 9 jJSLur ^ .U 



i l J Ll*U . ■ ~ - -*- ' ) Ąjl2' _^Ł J 3 Lii eL. ■ 
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Epithelial Tissues 


Columnar Epithelium 3.1. 

L&Ijj Juj>o ć^x>* l-Jjla j^łU^i JlI c ' JlA L jŁ>. j^Jo□ 

j j O^L>Jl — ^ ♦ 1 Ą-ji , 4 JL 1 JIO Ci jLqJ* ^—j 1 ' JuŁ 1 L >LkJ L 0 Jut ^1^ i i- 1 jiC JLŚjJ i ( 10 J[SLc 

1 *_L£ aj jUl J < j ■ ^ i fl j.L^j>J 1 2uLLa_i Jj_ U£ LjŁkJ'l ■"■ ■ ■■ ■ ^ 1r 4 _lLs Lło 3 J _- 

" " » * . _ 

, f_*3 jL jl 1Uj ■ ^_jjjjjL] f l JlA Jl^j * 4 j jl jJłl jl 4 j juspLaLall 4 ^j.Lj_ 

Simple Columnar ia-u^ ' 

j AjjJJU tiJjjo LI jjbl sL^L^ 1 3LS 2uLkj 4- l jl& j^jj 

L jŁr»-J 1 i i.l ^ \<r (LSjJjJf ĆJ j -&j d 3 ja v 1 1 sLl^^I <j!_Lj Ą- dl j£ a * 1 

*Lł* jU ^ 1 .ii Ąj^sLajJI LM_>J 1 j^Ljj j iV! swL 3 fs ,łsj 4 - od »»" I 

.(10 jSLii) j 11 (jJj <_Js3 Liu 3 j Lq jjJG 1 Coblet cclls l£ 




l i LuVł w)Ą. j - j <• JJj yla -y * ■ - "T ^ "j j y " Jjiia ( 10 Ji ri tf ) 

. f J4M) 4 j— jl£ 4jiaJ j j^jLa ijs-uos . (jLu) 


Stratified Columnar^Jb^Uc .w 

* 

C0njunctiva ;^Wł j3L^J-U 4_j A 3j_ij£jf 4ujl2j I ^jjjl CjljL^ Ą- i Lid j-S L £jj 1 Jdt 

•of the eye 

Transitional Epithelium ^ILui 4.1.7 

Ijut ^ 4 ■**ijj ^jJLłJi ^j^ilj l^JL^JIj i4ąjj^Jl 5jlxLl i^Ju^L^lJ I jlajJ 

1 j ^ SJLł. £§_ oL3_lL Jlj >L ^JljpK j_jJLu 4jI_3jlL J JlC. jjV ^JLajj^L ? y.■ ^ - 

l Jut 4 j jl^LoJI L^JnJI 03^3 % jLc i-ilSJo jJkc, ^jLJLI j <4- Lł! 

.(11 jSLlj) ^ »13 j <jjc_LluJ \ L jŁ>J I LoJLj 4j J Lł£ 1 r:.j. r 1.1' 
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dome-shaped <relaxed> 
surface cells 


OuiUbJI U 1 j 


transit ional 
epithelium 



-sjllll Ą. Laj . jjLfllj' Ojj-W (11 J&w) 

Pseudostratified Epithelium 5.17 

JUsaj V 'i- a ł^JsuSLa 5ujLi^ £)-a 1 juŁ J^LlIuj 

lIjI ii tU aj^L j Jl-u Ly_=^Jł ĆJUŁ La 1 JlAJ «g j j « f IT jjJI jcJo-ljsJI 1 £ r«^m Vl^ 

La^ *3 ^Aau^ija _X£,ljpaj La_C. ; JSLuu 1_$J ^LLa^oJł ^^jj! L ^jLj *(12 ) 

+ IjL>I OJ' l " j " 3 jkj_l^l3 jjkJI y Ls.»11 i Jo-saj V l _ 7 jJ^ bHSSll CClls 3 l_iJUł 121( Lj^LśtTl 

t |4aaijJ ■ iĄ~- JjkS Lo ^ 3 j*£l ^ . y ^i / «,i T i ! Jlj& * ( 12 JSLiL j LJjJU ^A£Lju jl>. L a I 

' -■ < II Ji^SLj ^slj_U £ Jut *^jjuJl a 4_uuii_ujl jJl a l 3 <S I 4itn<ł.l' SuLŁaj 

















^_łl 4,i irtii fljUaJ 'Ą- Ii L£f i-U ^Ji^LLa A^JJpia 4jyfcąz,a (12 jJSLw) 

r u j j 


3Uutajl< t g<«/» * A*VMJh 2*7 

LL>J Lc <jr Juuj: , 4 j JuC_a ( ^ Ha l * a l ) 3 LLłł* 4_ui_jlij> 4 _l>- 1_j 4p ^ H 4_3 Łj-ujV1 <■ ^ 

<JŁj_uJ^ JLLC. L_i3ijj Lola i lZjLjLłLłS I -1JLC.J J£-ilJt ‘ ^JH" 3 Ą1 t*» * tl 4-U^LlaJ! 4 jłłijjV^ 

, Laj . i jłj, j; 1 /pi 4 j _uJl cLu M U 

ł!jLjjjl>. 4JjLuj jlpa jljiL 4 n"V>~a qj* ĄjjuLH 4 y ' nV^ /^^SLu 

^JLLiOtJ^ ,3jJCŁO JjLsLuŚ J*fc£3J Cj^JULS Js_lC j! iS jM^Lua ^JjLu J 

Sujłj^ł ljLjjjj* ^c.ju ^LjjLlIł^ A_ ^ JtiŁj o d_i jJlJI lu^LiJl J2w*_s ajjjJLL 

j-Il-s: jl2^ ( 4jjLajSJ' 4^UJl rys oLLjjJl 4 _^lL i .secretory granules 

jl ( JlL>J 1 *L. d j j .łi 111 ^ jjJl J 4 uJLaJ jl ł (^r.lj^C j itl ^L J 4_j_ljj op oLjj iLłJLaJl Lj^L>J 
^Jjja t JłJLtll ^ pł i ł (dujbdJl Js jJkJi JL } Cj! j oLyj* Jsj> CjLuj ftp oU^pe 

jLjjłi^jjSj CjI j i JOJ lHj1_Ljj_Jp * 4-UjZl 















gjjilbJI tomiM 


OjjułJI ĆUjiikJI dją_LULiiJI £ lqjl .8 


1 


4 uLLu Ą- Jl>jj goblet CCllS U 3 U|Jł Jp_o * L>UJ 1 La| 

<JLUu- tjrUj ,^ 3 ^ jt^b L^LaJl sJLA mU ^jLłJJj (10 J£^») AJL^jJI #UjaVI 

j jjj 1 a Ila jJłilo^ t 1 j Jl£ 4jjJIć LaS i L V*->J i 3 j jlłLo j jkAJl (jjjSu •Lsj? * i-iltL-JL I 

dJuj^b i Aua JLc. j I 3 Lł£ _i 3^3 ; I j^aj LłJL I l_lu> f i jul 3 juz I l j Ii A^ollieja V LSLll 

3jUi 4 »i lUj 


I44JLC ji 3 LLa 1.8 

* * * 

^jt J A~ \ 3 LlŚ j-j-£- Ltjl * ■■ 1 e\ocrme 3 u>£jLfi L >L>J 1 3 j _lłL$ j jlłI! jSUj 

# . ł 

^jjl ą_ Lfcjljj^ ^ ->~ <±<_p- .endocrine ^U^s» jjuLJI ij5^ jS 3I * £- 4 -L^ *Lia^l 

<jjSu JUSf'1 jfjjJLJl ^ji£i : LiL V->- ^ilcaJj * Lu jJJ 3j 3 jJLl 1 ^jLcłj *3jtjiiLua 

SjLtJJ eL La IjL&j łZjIj jf Jtrll j mh m VLji L}Ł>Jl 

»4_l9jJl11 3 JulM LL U£ *3jjjJll 3 -jLIL 4jJlLą_ 4 dJLajjtj jjułJI L _L5 ^IŻJ^ y jJJl JL-J) 

.a. ^iui i 3^Ul *b>LL jyu secretory portion *>* ^jjs 4ujUdJl J _LtJ l ^JSLLZuji 
jJa jjJłJI ^Tjji (13 (JSLli) 3jj-3i.l 3 jUI JJLó dllCtS łjIjjJlAj 

.compound 3 u£>* ji simple aiaimi 

Simple Glands Ata-u^Jt jailt 1.1.8 

y tubułar ćtS^ś ‘‘^ j^ ua SLS jjl»JI 

* * * * " ^ t t * * Ł 

l 3! branched fubular u>m Loj^ji jl coiled tubułar Lolu Lu^ut 

, (13 J£^) branched acinar 

Compound Glands luS[jl\ uJd\ 2,1.8 
2u.}£di& jl tubułar sujjoj) ijjSu aj j!jJsy^ cjIjL^ 

.(13 Jlii) tubbuloaciner Łujaji ji acinar 

L>J^ 4j4«>- LH ij^ L'u jjJiJl (jl LiA 3jLiyi 3 Jl>u 

t * 

L’ J ■t J 4 3^3 lll &Lłj 4^1 ^1 Ju^jj LLll iii) j-l£t h_jL<i_jJn-^ AjJsjjLłJI jL jb>-VI i ^lIjS 

0^\£j3^j insulin o^j^i Islets of Langerhans jj^ jjui 

sU^^jJl bile $ ijkiudli JćLa i ^jiuj L "i/LLJ 1 jj^łj jLiSJk A~i ^ glucagon 

^iuiJi jJ 34j albumin Jl* Ly-sJi i 3jljJLl Jj^suJ » 

# 

,(jl f l ą Iajlc ^j>ł_ł i\ 13 jLlIc.1 ^jhSL^uj *^ jJI fibrinogen 
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V-»; 













Epithelial Tissues 


1 


SIMPLE GL A NOS 

-^....»lL..—_„_______________1 

.j 





** K* v i 

ii! 

- \jm' 

tipi 

SIMPLE 

TU8ULAR 

SIMPLE COILRD 
TUBULAR 

SIMPLE BRANCHEO 
TUBULAR 

SIMPLE BRANCHEO 
ALYEOLAR 


* A *Lt^łl JiJLe. 







^łJl' 2 . ÓJaLu J-JLC. 4±>-Ll JJ£ jjAt JJ£j <LuL*J J ji 

J ; J-;J^ « i* j»L jUJIj (j -i mJ I 


, 4jj_LsJ I JJtiJl frljjl (13 (J&w) 


Jtjit jtjit *2upl» 2.8 

* * 

14_J Llj I JjUkJI ^ H -. .-i \ 1 1 Ju4- -~ 

SjjuiJLl 3 jUU ^jlaj 3JUJI 4_j * jJąJI jjiJi 4- U£ .holocrine ji£-as , : 

*(14 ) La j ju£, LK ^ U 3jj-ii I (j ^LiJ l i L t _ ? KJ 1 I *ja 

■■ ^ j ^ "ji"j ^ '31 jjpa 4-ij-u 'ij, SjjJiit SoLlI jpJLu c ; apocrinc jłj^^Tł ^ u -^ij *m 

*( 14 JŁ 5 .) oJl jjlAJIĄ, 

^jJłj aJ L>J 1 4-j ^ajjLłUI -łjJJ 1 j Ij ji 11 4- itt€rocrin€ i 3 Jj^>v4 *^r 

*(14 ) ^-«łj L L >UJ 1 [jl ^ i L^La ^^ 3 L >L>J I 3 j i 
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ęy ull l ni i vil 






- - uf w, l\ 

;-V 0 

Ht rw —■■—*^jJuKnjn li'WW \ 

o * o ? o '.-j^mM ra“S~'S~{c^« .«» 

•■»*’» i 5 l ■-’ '•? . ■ <* * <*1 SR. • * * 


| £P) 

FtegTowh 


r| J ^ o '- G ‘ 


Gorgi 

’ apparalus 


SecreJicn 
Stępi Step! 


Apooine 


3 Step 1 _► 


! ' . 

... % yptpf^w^ 

* $n& 

”|t®' - !«' -v i®. 


, \ .. A - 


Cttls bur$t 

r@ leasing cytoplasmić Step 3 
contefis A 


I Celts produce 
aecretion, Increasingi step £ 


Mitosjs repiaces ste _ , 
Jos! ceils 


4 j i <> jIL j JjJLJI (14 ^j£Lu) 

Sjj^II itjlf Somj,.<Lh 3,8 

; lt^ 1 1 JuA J JUlII i 3 i i t-0> 

* # 
^uL^LJl Ą- LaS istj jJs i La £. 1 1 jjjsjj serous «LłU^c« *1 

* * * 

. 4J3jjó I j juJ I \^£ L^r ^Ła I j I 

# # 

J już. JĆLo „ 4 j t wj~ ‘ Liii 'jjś-ij tlllUCOUS Ajla-L^a . U 

,4_ui^Jl 3n ii W a 5 U.jArfU pU^aYl 4_jUsu Su goblet CClls 3 UmI£T 1 U^AiJłj s;_£jJ[J 

(Ł- L t& ^4_dalitja 4 _i1u3j 4 3 J La ^ja£Li i±^_>. ; S 61*011111 COUS A. da L>v* 3ULa< 

* li 

jdjhJl ^4 jJLa jJ1 JjJlH Ą— łjl! i IjlA _l>-śj_ x j; <4jIaj 3 J L* Laj!j^ uj^d 1 3 S^btlCCOUS A^uJbA .4 
>j I j^_ tldLiiij l^j q! j^jji j~ i ii jjulII jj^L i steroid < m 







































OolińJI ćbmuiJI 

Connective Tissues 


42 . 


41. 


56. 

_ jjLiji ..;vi yijji .5 

41. 

....5 A \ p \ll d ~m- . L V ll ^ 



41. 











Connecłive Tissues 


* 

LbLJI ^iLu *^Ld J^Ls- 4y rnł^ft ^Uu>IJJ \ i ■ n~i*\j 

^JuLLbjJ Ol 1 r>i r 1 ĄJŁpujV^ jiŁ^J i liU J d'g|l r>>l , 1 ,JL_<£ ĄjCj.uJ'V^ \ ,>tf ^ i JUjJ Ą-. JLC ‘ - - -- 

2uq LiJaJ ! d ->■ , .'\ s £\ : V - ^-v~~ d U ,“. iVI #juŁ ^J^LdJelJji . eljJtjl J| 1 .^jU duLo^J^J <LqLc.jJ 1 JuLa Oa _£ 
4Ąjji_)’iJI ^ *_a JJ Lj^£L* a l_uj_Laj cJłj LLijj (j-tAjLuiSŁS* l %jlwh j M 1 Jub eLjj . LJ L l^g m j nu CjI r- , . 

. 3j3 Lii. 

ĆLoUóJI OruuilU \jailjQ3 . 1 

^jjo 1 j » ljIj^SLI, \ ajJb (_dil3Ejj i <Lj_Lu 3 J> Lgj ±JŁ LJ lj Ij ^L>. £jj* 4jq LJaJ 1 

^ L^jk ^jl,>.1l pjajua 4r (jJLłj t t=5LJVl£ ^Liia ^im- 

. AjJ 1 ' JLa ; 1 (3 ^ * Ł Jt»-ś3 

s- fr 

* l_3 jj_JaiJ1 Ii* LsS ł oJ t^ 4_jji j 1 i <La LiaJ I d > r n tV I ^ Irt t a *J J I■ * J Ll I (jjiSu * — 

♦ aIajJI Ą- L iS 4_lLu=j ; 

* t « 

5 A i.ó MJ Os jyj 1 jljj, I JL-OJt £ _ ? JLe. JajJJ L^JLbjJ La k Ł*LiaJk Oąj-uJ^k JLłj *- 

• L^-La Ąjj^ŁLaJl 4jusL>- 

doLÓJI Q^ mi VII uOJUćig _ 

.u$\ jJsSfU ju«sJ1 .j>^ j j!I ^ ^jLLiJ! j^jłłII aLLuc. Ą-^ (iU3 J\a7<_ij *4jqLc.jlI^ J 

^jryjlj oVj)I,.11^j ^LajJl Łajło ą JI 4t ^ iAdLt^Jl -_ 

4y u«jVI ^LjjSwo jj**-*j fiLuLyŁjS - ńl n -.JaH j ^naJjJI ^ 

(jLsiLiiJj^ .l^iUdjLL .phagocytesaajS^ł biiyi Ji* ,5jUbi' 

f * w 

L J j~ŁJ ł^ąj jJUt JLaJjj tf^L-bua La 1 . fl q» i plaSltia CCllS ^Lułj^LJ I U^UtJl 

J>U. 4JLu3jJl c Ll^T^I jl 3~i1 ^_juq_i cLaLjaJI Jil La£ -1 * Aa JLLłu_a 

.L^u! dC ; ,T. 

A.^r \ jul^^j S^jLb j 4ł 4^1 adipocytcs ŁdAJtTi 0 ^ 3 4^LL^JL jl^u^IłII .— 

^Ul tendons jOj^ij ^ iu*u jl^s li gam en ts iŁ»jjVł J5U- ^ ^ 

> » * *■ 

4-U-uuJl d- j^-t ^ *i VI ń d jL>h*!l d -^ , ,• 1 Vi I t-t 1 j” d J i J /jji J jl i^lićuJL ■>>■ tl Jajj“ 

* 1 ^ L ł ^* *1* 

ĆtoLiĆlJI Q-^ nii iJI Liiuo 3 

4- mesoderm iUiSfi LM-i- jj-a ŁaLiJI Sjt«jVI (dijus 

, #l_ua£,VL Joj>j Jlł_p* ^ ■ ■■ T I fr_r>> I3 JUL J 1 Il^jł^jpo ^_ya 4-JuJ^Jl L^L>J^ 








CLoUoJl cbuiiiill 


j ^ys. ^ jJI .mesenchyme ftuir.ui _i • *■ t >.\\ gju/ 1 \ ^ ^ mi^j 

aj^AjjUjjju Lc' . j 'i j Uj3^kj oU^-ij Suij-ijŁp ^ ji_L] i ^ „ ni 6 S 0 Hchym 3 ) cclls 

s^Li L^ŁsJl jru j^pJl JjLijj *(1 iJSLi) BjjuCU juUjj Ly_sJI ^jla 

Jp-tliJ ^IjJl d £ U i a A_ dal .>>11 4 jłj_łijVI t ^J,l djLuuVl jjLSOj - ^ LU LaLsJ^ "U* jj 

ecto- 3 u».jtit^ł 2u.ivi ^ Ujjju ^1 neural crestcells 3 m^hTi jhj-&vi u>u* ^ 

♦ derm 


OoLćJI ĆtąuLuJill Ci Ligoto .4 

1:4 

- 4 j JjULL ^3 Lu!VI ^Ouaj ^uC, d Lj i .. a jjUlAJ J * <jU Lj ^LkóJl ; *_j_j_ .l iJ I L L?J^ 

* * * 

-^,-3 ^ jj 4 jljpa Cjj^jusu 4 ■> i n ii ^LLł>- ^a Łaja 3 

■ ir <—> J JłLuji ,^^111 L Vu>j I djLwłVI J Jl^Uj - ^<UU1U>J I JjJU ^jl dJLiiSO CjLłjI£ JuUs 

' . J w ^ ł * 

jjjL ^ jJI lJij LLi fij I j ^_jjji_U l £jj 1 *J tiJUIi 1 L *LaLuiaJft śL2łj_ujVI Jull aL- -L>*JJ V LJL 

,L^ 

Fibroblasts <u%Ui 1.1.4 

# 

Ć- t 

jj£j Ju3j| t4 j Mjtl 3->Uj J ^LjVk i 1 «-V~r J 4,ulł rt (jAj < lijjw jl£Vl U^LsJl 0 JlA 

LJ1 ^i.yn^.tJI Uj^A^sJl ACuul dLt ^ i Tl L^L>J' ^jlc, ^jllajJ *4 lISLuu j) 1JL^ L I JJjŁ 

jl^i .fibrocytes 4 L^j>uji 2ua.au b^>tn_i 4JSUJ1 L>UJi ^ 1 ~ l > fibroblasts 














Connective Tissues 


. j i a CjLjjjo 3jmuX 5 . >> ji L^Jj J J 11 4_ł£i 

3j i 4 i mi^ «Uj &3 Lj 3 Jlc L 3 ŁphJ I JlA ^j J ^2 

4 Mś *L^3 b: * -,a Jl^2u 3 -łł^LjJI ó ^ 3 j u i L^UJI L^ , (3* 2 JiSLui) * X _. 

ejjt^L 4_ą_i^»UJ1 Jj^j * (2 J£-mj) 3JLls d^aj^Lijju^ 45Luiij 3J&1 j j: j 

* 

ij^Lj i jJLJI jL^I ’Ą.j .^jjąJI ^LiUł jJc. myofibroblasts ^u&u zuLic. ŁiiJ LMi. ^ i 

,^-jj.łU 3^. n^l jJx. 3 j 3 j UI L^UhJI ^u< i i 31~ ^ 

Macrophages S^uOi 2ajSVi bitStJi 2.1.4 

AjjL>J Lj^L> .\* ^"T p . m rf /i a. ,-p. fcmJi 4- 4 , .i U!^Li^ i \ji Lj>ŁjhJ1 ć _ljł> LmJu 

U^ j l^ ^-tia^u 4^- 4^aL-e>Jl 4jc-tujVl ^j t|ŁjJl Ą r jmICLu mOHOCYtt^ 

fUij JŁS£j 4- xi l Ly_kJi ^j>nj t macrophages s>*-£ 

ajjS^t L^UJi ojuŁ jik^ .mononuclear phagocyte system tfjjtfi iy^ui 

< ją^JI 4- Kupffer cells u>u* ^1 I4L0 4- ^ 4- *U-J 

^ Irt * U źŚŚJii 1 ' L^LkJI j y*~ a t’ j * .i ,‘J1 4 - microglia cells 3,iijfl43i ^uajafi u^iit - 

# 

.^UaUi \jjb ty* chondroclasts "2SSM\ u^yi oUj^j osteococlasu 


rmcrotubule 


Golgi 
a p pa rat u s 


rough 

endoplasmio 
retculum 


collagen 

fibriłs 



(jLj) j-q3?V \ j jj -” , ~ 1 La5 -IfcaL < C4£ji ^-whJ (ijidu) L: ‘LuLl ^uiitj iJ-jjujJ (2 ,Jj£-2 





















d jJ&jj 'l£j£_; 21 1 ■jLJI jljjL 2 ^ -’- 4 ji^L S_jłJ oJJhJ ^ j ^ | y * (3 


(N) s-^-ui iL^mi ^jjLjjS3ij [ RER) tuj ^ ^ vt 4*c t Miiij (GA) tJF ?jj> 

:LgJLa 3jdu lim 30-10 3 

pincoytosis wjJUt a 1 ażS\ ^ «td-u* ĆJLfcj tÓ JU JL£- Cjt JJjJ I4J J 

. phagocytosis 

3jjU 5u4j!^jj3i ilysosomes 3au i jLkijj l -u 

,(4jl^) 

0I3 jJSLlJI I4J 


^jj^SSLJ U oLłuJjj-ł! 1 JjjO 4 jj j«iJ 1 ^ I4IJ 1 i (j j^i wuUojj 11 I L y_>J 1 

* 41 

jl ^a JjudJ L^ŁkJl ć JLA i<_illj£ ł <UL>Jł ^Luoa-^l d U n,i^j \ 3 " ^3 . \ A j-jg. a i 3 jL jiójJ 1 j; 

jJ| j^J 1 >jJI Lj ■. L&iSj . 4-j^ 4,^ t n‘i^ ^ j a ji-j jĄ— ^ukLtLj a > 1 1" 7c-& 














Connective Tissues 



(N) Z\jW 3 Zj2 iSJl (L) UUJi .Ijfś ĄJjSl ^lh^I*!?*** 3j^ (4 J££) 

*j*I1 (Nu) 

MastCells ijjUJt biiyi 3 . 1.4 

4j^jI J jl Laj |X1T1 13 ~ 10(jaf Ub^J&5 t rt . . ^~~ 

0.3 c# L*basophillc granules 3u»w» uLu> j ^ j»j *>lj 4 j~_ * 1 

histaminę <jry»n Jclj j^,^L!uju ^lLdLsł^ ^jr ^3 *(5J^Lłl) pm 0.5 j 

^j-ujJJJ d j j m f 1 . “ ^1 .j.» A U Ą_. ęLuJu ' 1 oj-tjJsl 3 jLj 

* ajJI j^oc3 ł_jlxu ^jJI heparin ^jjLwaj & j^IAj 3 jLjj ijjpa _J i 

- ^ yfijyo 3 j. j i ^ 4 _iaj^Łh} JLj-I 4^i yij< SjyLyj ,ijui]l 4-Ll£ hj= JUj£ju_la , 

4_£| 1_U3 | ipi-il ^~!>U 1_ T r_" * r I V \ dj i .łJJ Jl IjlI ^ 4j^| J-ZtLj 1 Lj ^JJ 4.J l.u l_UJ *1 ^ \ L J ,,l~i \ ) 

immediate hypersensi- aja^aii ibj>aJt a^u^i O^LcLsj jjju 4 jjLj_4j£ _łij^a t>? j 
juajd>*) a i it> Jjgo ^ j5ta.> CiM^UUt * jl* pt * tivity reaetions 

, Lcj Lmj 4 y Lula 3 j Lx ji i I w wujLl t jju j*j ->■ uJ (antigt n 



•V.T.ViV. 


■HH■ 













ćtotóJI anniiill 



d j ijj. iC.! '■ d-j a- j ; f ) l' ■ I uj^ 1 ' i \sz i 4 jjLa d.iL.4 J d^j^ua ^ 'j j ^ * £ JJ—fi ( 3 ) 


Slji — W * bjJUjSjMJja = M *■*> ! ;j;> = G . (jLv«j) djiiJI 


Plasma Cells 2u*jiUlt 4X4 


iisLJal idjjjJJt a \ > ..^Vl a L^jjSUi a j i^j * & A_ 

s^L-b^a ^Lł*iswI ^LLb L>UJi 3 -£>*>* wL^UL <L1 <^U j^bLUI 

ipLułVl 4 jUUj 3lj^j ^LJl L^LaJb dj-liJI jJ^Ull £)jaj *L^JjJtiji Jb> na 4_uj^C j*LutoJ *_* 

: l^Ł' 1 uŹjLLl^ L>Ł>Jl 


.a irii^ ą£ullÓJ 4 JucJjJLU Ł_aJŁ& U .JSLajj * l 

f jjJj i, ńj~r^ l>uL a'...■■JśL uj i^ j^Lua ^njLajj^ 3Ijj uj^ t_-t£j^a ,t_j 

.dljJjLj . U j ^ i Ju5 auj,j,,jłi 

Adipocytes Suiajtfi U^LStM 5X4 

JjpeJj 3 j dj,yij j^o Lj^L>- Lubuj f dg lt-J I ^Lblj U^UJI £ JLA ^3-33 

. (6 JU ) 2LJL£L Ja UJ V fat droplets 4 _u^j Ji lipoblasts 4*a u 3 lo* 2 biti- 


JSUwJ i j Maj3 j.r J1 ^ [ 3 \ 3 JJ L j_S Ja 3j*_uJ 3 I j Sj-Jo q JSUóJ wjl jj1ł2J 1 a juA jjs jlu 

jyjS 1 ." i\j jU 3 1\ ajj$ Ja- 3! ; £6 JSLiii) unilocualr i 3 lj j L>-i su_U-i 4_tU ju jug 

* 

.multilocular wi^AMtrt Si-uu* 4 J 3 - JŁiU U» 
4-3 .unilocular au^L^l b^i* óL-^y 1 ^-3 

IjJijj Ł |Lim 50 j 15 iZjIJ JSUJ! byjjl yjm«tl IjlA 

cLaj^tii aJLp JjU <Ajla j j iJa^^ i _ 3r JLA'jJI ^j,i.lH i ^a Lł^b^d 1 

. (6jŁi) 4jJUoli 3 jLU ^j_a jJU Jz_j_>vj dUjo j^JjjCLu^j 















Connective Tissues 



L Jep ^jLihV' ■ (jLu*J * LtJ SjjLł* 4jiifrJ - 


4j^JLM j_ t JL j f i 1 jjfc Ji^LuiJi 3 J> JUtlLa .jjJL&jJi Lj^L>» J-JjJij cLa 

djjgjTj ‘,'tij Ltj ju j£jjuJL L 4_i_LłJ 1 b>UJlj 4 jj^4jlI! Sjji qjj &2 4_Ja_j * brown fat ^ 

3jjl»Xq i-* KjUą £ j_^ s jjsjj (j>jp tjuŁ L^jJ^ .cytochromes 


■(7JSi] 



3bj£^if ^jpJl Jś^V * Jjjjłlł ^ K4MJ LlAjJ (7 ij^iu ) 

. kt> ■V . ^v J.J , j v 1 LaS L Mj-j' ffjv* wu£jj (jrtjJ KjLuuJI ^a „ L ^Łp-J I Ą_ ; »" l[ . 1 

L — M — i Uj — BV * j ■' ^ ' jjJu 4 ^i^jJ i i j 1 3- j_5ji 


mmmmi 
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OoLóJJ OjpajjyilJI 


White BooIdCells(Leiikocytes) LituJ i j»ofi b>>. 6.1.4 

* * * 

£ ilr\ li \ Lj>Uji ,jrU JJJU L^jl tjJJ J J. l rI-JJ 1 c^_ ta 1 1 ęijjl L _L>-Lq tJi 

■ 4-l^TJlI ^ 4jłjujjS ■ Ą— L& J1 jjl 1 ^ J iligppflp^i^ I.Aą*' ^ * |lł ^ TL j "*Lj * 

*&Lu»Jl SL, 4jjbp-l* Jj jajJl Jjjlj V U^UkJI &lx& La^śj 

jJl^J 4_jj£.lil jJI 4 Jj_LścJ^ ^Lfi t ^LjauLjJt h^Ł*- ^Ijjl LHujtjJ _LtiL ^ruJLu/ LłS^ 

: Kiii lysosomes L*L±*t 4jj4=3&i,t ol lu-*J \ ój^l^S I jl jlcJ L .JŻLJu L>UJl 

. ^ , ,1 W jJl£, 4jJjLJI jłt f 

2UUJ1 JaLlVl 2.4 

2 jLJ-iTI ń ^ , ..\V1 JL 4" aLa~^d ^ JL^-Jp ^ flĄfltJj 4_ljjb ^LlLu^^j ó1 ju*LlA 5 jL>>T i JiLjV' 

^jSwlwj ^elastic iOjwoj (Collagen ; (ł5 jb 4 j ^4j ^ .^LiliieJtl 

JsLJ^/l ŁjJbj W ^jji d jK i .Ti! 1 a d t _tjj_rw V jl£LJ \ l^LJVI j^J^Luuiuji * reticular 

u>L>Jt Ą_ ^juA - 2 j\ _Jcuo eL-j .elastin jLj*iV! £jj3jL>^ił SjjJI 

^i—aLjSr i a j-& ^ j_j'i ^jLi Lo_^ LłIl^ j , LL>^ 4_Jl ju, u^Lu, Lq ! Ju^j * L^jjwj Lk ^Jl JllaS ^ ^ ^ U1 

Collagen Fibers g^VjS J&UJi 1.2.4 
^j*a 30% ((jrL>-jjU -jSLiij-jj ij<t1 1r±r*- tiL- i_aLjJVI O Ju±' y r"r m i \ 

Ą- L4^ 10J-1L& p *" LdJLir. jjniŁljl <__3 LjJV ji ,^^11 L_aL>Jl OJJ^ 

ę. # « ę. 

at 4-jjąjj J,>i,r j! 4jiuJ LMj- l^LJ^I &J.& u 3LJVI tjlUj tliljjj 

. 4 j ą iKr- 

gęv> Ja Li i J«Lyui J 

. Jluj <LjLL 4 L^J <jl 2 JwcJjJ 4LLjLoJ1 ^ JLC. * 

LSjjLiitł JŻLa *4LalS 2- L* ^ Cii j\ itt Ą\ j $ 1^1 • 

* f 8 JLu) 4^L^ ^ r ■•'i 1 jjjfl ?_LLlo <jjQ J* mesenter\ 

i (IITl 20-1 (jrvi jJaa L^J * 

,COSin 4jUuŁf ■ ^JLu3 _'JjC JyJb j- jl-L" * 

sijLajjlil .nm 90-20 cj^ L^jlaa ^\jZj .4^o1 j^ fibrils Julj * 

t # f 

jl isLJI J£LiuJ cjLojAJI ^laU Ji3j (8 J£Ll ) * nm 64 ^ jjŚHa 4cj! LjL*r~ 

# 

tro^Jiljsll ^jJLc. ^ jułs j*(9 )Lojp*. 

.oLLliJ v/j3 cljI JSJj pocollagen 

*Uuo£fl UJ i ^ i JL_ LcJ £ <jjI^Lo u_sLJV1 L^_ł 3 ^u£i • 









Connecłive Tissues 


ćUftLćJI V I U< - a j”i_9 i ^ i'i 


dense regular connective tissne 3 «ty<n* 
areolar (loase) eon necthe tissues 





LjJV 4jjyd ^ b .j 4T " ^ j_+ j-3 (8 } 





Bundle of 
co II ag en fi bers 



| | [ Collagen fibril 

ft t; Overfapping region {about 
Lacunar region “ ta% of collagen lengfhł 


Collagen fiber 




i ^_a-LąJi ji n _ T ic _ry>. Vśi5 (9 JtŁi ) 
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ćtoLóJI g^ni.iiil 



jjuŁ ^' cJLuij ^'j->' *JLĆ. l-sLJ! ;jj5Llj 

: i _ 3 J LjJ \ (JjfJL^iJ l r_j-a ^ U$ l±U d j h 4- a 4 jjJS- jp ' *4- Cj LUjjjJI' 

U^UsJ Uąj £3 l>£3^ j J Lew : ( 1 ) 



l 34j|ijJ^ wljS>U1 

JUU 

diLuall djiijJI 


nj^jipJ 1 a JLiJjJ' ijiłLiyi 

iiliSLi iAjjrji oliu] 

uaLji j^ijj 

4*J 

jjSiH .^yii :^JJI 

a.^tŁ.n a.i.m 

A_lT>- LiJ 1 

I 

. F ^> i. Jk' i a^iLił 

^ln rt~t,l 

^ >'.ij - -i' 

£j.A [ 

4js iJM ^i U^Łkri 

II 

1 . -^4*'' '^ J -- 

jtUil jjp*j olijJ 

5-wIiL-y.~ua 

jlJVi jMLłSfi j^4ji 

f«Ł> jJ4 J^U 1 ii> jJ 1 ' ^ J i ■ -^ ■ ‘ 1 

juSJIj 

ŁuuJjl LHiJ' 

jjSUIj jLbJi L1Łś*j 

III 

hj^L jLj ^ 'ui jJ \ 

jl oUąJ Jt fk~ V 

JaLJI 

j ^ . ■ ■ V J ^ 1 ■ ^ ^ Ł J 1 ' 7> J Lri -- ^1 ! 1 

Aj LiiiJ ri .1 f |j d__ij | 

ik£%iy\ląJśl 

^jLli 

IV 


Jfr3*YjJkJl JaLJl .W 

J^ljwll oil jj L^-J! Lj jj l l L 5 Ł>lMj 4UuD' L^UJl 3 ^-U ę _j * j ^ ^-40 

,(10 JŁŁ) <JUIl 

- j;J^ jl^LljJI 5jjulłU dijMiJi UJ' JSJ mRNA j-j-Usaj ,1 

3ij.ll! mRNA liiLjj y^. jUbl ^3 i (2 UJ! 4żi]tjj 1 UJ! £jj jlajj') 

dj^& ^ i <^-n O< j~>- jJ>jV' j,<~J' y t*> i <i j-Lc. l!1iUj-ujJJJjJ! 

j^-Yj^J 1 ! U otLj^ 5u_yi> ^4 jjqj11jjju^ t 1 diC ± r.A\ J^Mj-J! JU_i^ *2 

signal peptide 1 ^Lułł £J'j^ ^ ^ preprocollagen molecules ^jVi 

-procollagen 1 jj£b oUjuj * uAŁ jUot t ^jJI) 

proline Cxp£>ł u^-I^fl y^ t A^}\ ^! (OH-) LliU.jjqLŁO du^Uol 3 

* ( 10 JlSUf) jJV1 <^LjujjJ! '^11 j i JuILł-Jl J J,a"ł,4I dL* ' «LS*J- 1 lySIUfi 

, 5? -ttiSjjjLiLA ^ ij 4 V 1 4 ^ 1 łq_>ji glucose js&s^+j galactose j^syl** cjUj^. Jojj ,4 
Uł 3jU)ft jju>Jj *(10 JSU,) jluJI jjuCU 'j^j U!^. hydroxyproIine ć&JjlH 

. (jjp^VUj^ jjSjJbn) ,jruj jL>Jt jjfj-LA yjo tuLuo^ jJ^>»j UJCLśt^ UJj^! y\ 

j-^uua 10 r^i 1! 4 jŁ 3^I J^4dj L_JjJ ^J^IjJ! JUlLw^J! JL±1a UJ' J-ui^U J_UI_>0 ,5 















Connective Tissues 


2 


£ -OOOHj -NI"ł jJa ) 4 L fil t ni 1 Ą-jla JUjC. 3 juljt tlił J~lJ O LaJl <LJ I n 

{jJ Tcgistrstion pcptidcs ^uoJLlJi oijlCLo _j ^ułjjJl ajjt, j. 

* * 

, L j oLLajJ 4jj_A t^J^ł ^tah-^jSLIł iliLjJj^ t_jj-ujj ^_la 2L 

^ Lg^jj ę4lu tLą>r t_*£>j»w<i eL 5jj1 jJił cj^ŁbOj^ ,^1 ijr^V^ tijLu^>- ^J-sj .6 

■J fZ 3.* j 4 -uŁjJJI 4jJL>J I ^ fclajji cL^-lSjJI CjLla_j_L>iJl^ d*iQ\ Hi iiii i Vl rt itr- 1 ■ »4 i \ ij -*■ 


‘(10 

^Ł-ajua ‘ u *^ * Li^ŁiJł ppJl ^1 4_p_jlJl 1 lj^Ł>JI ^jjQ tliUuj^ y^\ 

tZjłJu J>j>>- aUju , <U3Uv CjLojjjI ^UJb ^uJjiJł Jj.tu ł~J ł CjI m Vj"m ■ 

.(10 J£X) t_^piU tropocollagen ££*>¥*5 ^ 


OV tlij^jjUl ćJUpj i ( 10 *—*' 4 313 J* “ 

,(11 JiSLiif} nm 64 J>$ jj^SoG p j .^ ^^U4-~ L^J ^ L*fi iiitn 90-20 


* {j\z* jj DV ^jo ftLmS Jeul jijJ ilłLa-LiH t-i-ppS <J^Zi - 



Transfer 

vesicles 


lOH 

lr-\ OH 
OH OH^— 
Gal - Gal OH 

oifVy / ” 

Gal - Gal 

3 & 552 SK 2 s 


X 


GolgU 


Centrioles 
,Secretory__ 
ve siei es 
Extaceliuia> 
enylronment 
Proco II ag en 

SS 2552 S 5 H 

i i t 

Proeollkgtn I PrpcDllstfen 
Peptidases J Pe?stdas&& 


iM?*VV 


Collagen 
r Microtubule arrays 


LUl j J j m l a m jrj ,tcj ^LSU m RNA 

iJLśrjl j4J ^ ? JgV 1 Jji U LaJi J_iiiULtu ’ ■ : ^‘ | 

j h , . V sii AJ dJljJij łt^Oj 1-Lrj-l-iVf ;.)L I I r jJI 

> < : >■■ ti p łysinę $ Profile J OH ■-■! i ^ * jjLaj 

C ^ł^LL^J jJjl a_U> yą: 

OH ^ j^jil łysinę J OK * j . ^gjH Gafaciose 3 Glucose <LiL* 

J ; ; ^ I ‘ 4 jM 1 i jVl 

^ ,ht ^ cPj ^ w >^X 3 _5i JjsJ 

^ T- -■■■ jJ| iłj.ljj! j^-^Yclł J_d_< 


^JojU aJj\ $ ijj-l rjL>- iJ _JgVS ^fLL>*i Jjj 

Jj h-? i d^dL> jLfjJL ■'• ■ ■ t: 11 .~ni v. • . i 

jfiJI jJj ^J,Vl 

&* _t i j ltl —^^li 1 

łysy I o x id a s e jj ^ * *» ^ 1 ^żL ^U^* 


w^J (**»*J C10 1 





























ćtoLóJI miUl 


4- Lal /paj l^Ljl IIIj I Ą- łZjLLljUI *10 

*^_9 LjJ! J^LiIiJ LgJL 4 £*J J j^ifc U£ ^U^UI ^ ^ yA t (■ eL_ L£) II £jp 

A * t 

. (Jj-^ iS*’* (j-aljjał l£ j J^dj-U ^r<J^ l£^ łjl^ ł 

_sLJ'l ^jmlijjSj ♦! 1 : » K a L_r_UrJl 0>L^ StLcS ^aJLCJ i^njuH 4 Jl 4 flj 4 Łtfl jJl tLta^lj 

, n ^ j ^ 4 _a 1 £J 1 o jlL>J 1 Ą~ ćjJlkj _l£' U£ i sclerosis * ^ 4J L>- L&j^dac. ^ 

oLl^Su fj 1—sLjJ I tZJJLs-j I jlj s Lda£,Sj1 4 jjjuQ J12j ^jjl jjs^ *^ M^slł! 1 * 

ijJL>Jl CjLi*Ldjj1 1.M,i.f~> *4j3jliiVlj pK i..,Tt *ij-bv £- ĆjJL^łj Lq£ JjL>* 5 

keloid 



(^f ^ ■ -_> ) 4,JjJd» (ij-^ AJj^j) AĄtabjNŁ ^J*Lm iLpvj*Vj£ k-IjLŚ-ljlLI I 4j5jj ■-"■ iCaj -^jS^-J ,1!>1 j 

Reticular Fibers 2u5JJJi >_aLJYi 2.2.4 

* i ** 

« -i- 

11 i ft*\ ^yi 5 Jj J f u_ŚLjJVł 0 Jl$j 

, jxm 2.0 j 0.5 (3^®^ j-i^ 3 -^ 

. 4 Jj.i^ tj i 4o^C. U d j.L>ł*.5 1 4 y a, iV) ^_4f dLsjLŁft^Ul ę\ VI ^§_ 4_pi_J 4 *\j nr 1 j t JjSu -tp' 

pid J-iiJ i I z tj*> I r n^jj I <i j A -1 <jLj u ^ l1 4 j i ćj \I 4r J -4 ^~ ^ * £ 

(12jSL2tf )&rgyrophilic 3 ua 4U % i*** L^L *—aLiSn < ^4 ^>iU ^iaLail 

. 4 i>> j ^ w W UuJl' [~$ś J Juk Ji^jua iP.A.S kpLsfej^ J^.Ljj3 ,J 

wLł^iuuJf 4 1 r .i t jl iu=s LdVl 4 JU^j 4 ^ t 4-u I j Jlj-A ąj j^J ^ (Zjl_LujjbjJl CjLx-ą$L! ^ 



















Connective Tissues 


_śLJl <4- 1 % _i d jv < .t.ti ^LJ^I <=L- % 12 j % 6 hexoses i j.łJi 

Ajfl I Ul i "J \ lJsLjJI iL I £jpU 4 jjLS^o) III P_£J l Jpa JiSLujJJ $ 

.4j oLLjjj^j (jg^y^S /jjs 


^UjI d / L ,lJ 1 S«_5LJV^ * j*a 3jjłJ <LaLiaJl Ofejjij'^ In i,a ^jl SjLjj^ JJąjJ 

, JLlU L^-lS U-ŚLJL JulLjiJ Lgjl J-£C- 1 j*LjjJl , 1, <iT, tiJJ j£j ^ *J- ' * 



J! l > Ui 1 i_ d ^ ' *- J LJ V 4 jJ ^3 3 JJJ-3 ( 12 ) 


Elastic Fibers Aijii uiLlVt 3.2 - 

lIjI ą i .ilL s—sLiJ^/I j juł < 

1 JlA ^CML3ej_j , 4 _JLłJI Slj^ójA^ dastIII ^Cun^i j * a ^» 

431 . 0 ^X 5 ^ *<S}^ 4 - prolinej^j^jj glycine <>* 

jjHfcj ĄąLaLLill SLd^dil (j'i , \,51 tjj „ J{Ł\ hydroxyproline Cx^5j4 

(jjjJJI isodesmosine desmosine jru^j)*> ,n ^ ^ Jjąjj 

* (13 JSLi) łysinę Cx^ś^ x_ijl Cf^i ^ ..j *v a L >“> CjM^Loj 4,3ljjj ^Uj^L? 

fencstrated ^ j ** * ^ j*.^< J c ~~ cjL_ 2 _Jo 4 ^^ _al Lal 4 ^ »/'VI Ą_ j_>. o ,t_j 

uro! 4 ^jVi jju* £_ ^membranes 
*(14 JiSLił) orcein Oyyjji 3 jLo 4 • ■ ^ jlLł V' <^\ 2 %j&-r 11 cj 1 ^ j^'iL j ^Lm V 























cloLćJI d^nu MI 


^^Sh^ijLU 1 łt j. r ti 11 e=; .j.JSij *_3 ■ ej-* 1 J i dU jJ AAjuJj' ł|^uJI ^ July ii -Jii 
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Connective Tissues 


Ground Siifostance Sattt 3.- 


glycoproteins ujLLujjj jJu^a i \A 3 jLU &1xm> 

1 gU^ i ^LJL, l d_a I i^ńLijlj L>L>* fj^u proteoglyeans 

£ # vl 

.ŁaL^Jl ^3E*t*Ljyj ^■'Vi iJTJ-US 3^Ul ĆJjŁ (JajjJ 

—g ■ łi cj^jlU> mJ^ jia protein core wJ 4_jJi^j^jJl cjtj^i£ji 

,(15 JŁ&) jLucJ bU,^ Ju UU3 glycosaminoglycans >u*i 


U 3 J Lc * 3 J j£ulQ 4jj Lu oIj^£Llu ^W3 J5LJi.U d 4 j.rt” J ±. J dOJjlLa CjIjj^Lłju l ^ r ~> CjłJ 1 3 -*£ ■ 


ŁatjjuA^^l 5^ ^JUij ,hexosamine uronić acid ^j^^*** 

^yo JjLSa^L*, jJLy^ J-jjjl 2 J[£jL^Jl ^Ibu J ,90% Lr Jl_^>. A&ZojSl SjUU śjlM 





JK5ji^*N ^LwaJI *u^U 4 j-wsjV' S.iU' (15 Jtfli) 

(jL-j) (u^*j) 




















w Ji Lilii 


SjjJCLti ^4 UmJ^ ljLjj^LiJI 

t^ 1 

ijż*] jjmf A 




1 

D.giuocamine 

D glucoronic acid 

‘ * 1 J 1 \ j A jdCMłJd- 

hyaluronic acid 

Jjn. JtLću 

ii j~-V 

jIpJI 

L.ói h ' 

ij^cl Ls- 

D. galactosamine 

D,glucoronic acid 

" 11 ■’'■■• -4 

chondroltin sulfate 

JcUj 

I 

l_j ^ 

J*% 

D. galactosamine 

L. idioronić acid 

,J|IjL*JJ C-i \ Ó11 M 

demratan sulfate 

J-L^*A JtLflj 

IV III 


D. galactosamine 

D.glucoronic acid 

•• A djl " 1 ■ i 

hcparan sulfate 


Lj4 1 j. _l“|N i. i A ^. l i ^ d i.i.n ^ i ii J.j -1 i . T ^4 J^jjlIJ L^J Lfi t 4-U lj J_I_A ^J j&J 1 lZj 1—LjJJ^jJ 1 Lq I 

LiŁ>- Jeajj 4" 4 j_ł*SJ^I 3j>Uf £ JlA jLi CjLłjliIjjJ^ JlJ&J * 4jC. jmłLo l^J i J 


; 4 ii 1J ■ 1 ol_ljJJj_jJl X 1 j Ui.^ t y>\\ ^ j f m I U 

j * y Ą a L AjJljjJ 1 ' Lj^L>J1 L^jJŚo ( __ f jJ! ^fibrOflCCtlll *ł 

jL-ujO 4JJL»U^ L^jjl tf\.Ą a t £§_ 3-iU1 

cuMkJl b^jl J*\-uj\ 4_^łLuj AjjudUJI T^lł^l 4- ^.^3 *laminin Lfti*v *łj 

■m \ i A H ^ 11 £JL^J 


": a j j ^ ;n U Midi Juoju 4- j^3j rchondronectiiió^jj^^ 

*11 

* fr * 

d i 3.\ ^4_j 1 . i. La Li mtlj ■* » t d ji I d, t >- .._ M 1 jji Ls i j^JSLujJ I d_j$_ł JlC, d j ^jVI 3 J U. J l ^d&Ldaj^ 

+i >Gjjł«J1 L>^ aJoIs cj L_c£ JjiLuuJI l j_a 4- JL^jy j5j ^^ 4- 

ćtoLćJI orimjiJI £ lqii .5 

* * ' 

^ . N ;, H i I u3J • a l j" U .& \ L^_Lq ^ 1 ' I ł j d . if ^JLc. 1 -~ -~ 1 A d 1 ■ T \ fl jj JI W 1 I dr , i '- 

. dj j.^.~U i 'i-L| i.., l_LAj ijjJ jjj| Cy* ^ T tfj-* ‘ -TJ i rx"l~ LjlliejJ i L$iJ JJJJ L-ŚLjJVl 

areolar J -/;■“ j t connectivetissueproper ŁLuaYt 3uuiN Łą*x-jYi .1 

.dense ŁŁjiOl^ 

MHHHMHMi 





















Connective Tissues 


connective tissues with special features DLddfi wii suuiii a „w 

ŁłjLiUiij mu co u s UkLsUij .elastic a^jJ. s* .adipose SujlajJi L^JUj. 

.lymphatic 

cartilage ,supportive connective tissues 2u^ijtfi 3uUoJi . 

.bonę 

4 iaj^Vl 4 ^a*ijVf 1 

dohaj i_kl_Jla b^Ł>-) <^1 _cłłSI 3_u_u LujV'' Cj1_jj£LU d b ^>V1 t aJlA 

bjali l 4-1-uf LujV 1 < dJ LLśJ_! Lj J_Sj d ^ t H, Wl £ Jat i Ł±łj Jl£ . ^JaaDj^J L^jJS ^ JujJ ( SujJti d J . U 

dA^Ctlj 5^^-ATt *Lłj1 . ^ 

Areolar (loose) Connective Tissues 2u>>waJi 2UL^t V< 1,1 : 

* * * * 

:<LjJ liii pi <1 < nTjj i d 1u 5. a LJaJ \ *LsŁ-MtłVl joi£VI 1 

Jt£Vi ^LJVIj i4jj*ąjt 3 JLojj dLflLiaJt 4 _ŁujjV1i CjIj 4 SL 4 p j ^jojłj 

! ijl-3 1 Li VjłLI ^U-ui-ULi Lii ■ d 1 j i a a j\ ■. V. 1 1 c_sLaJVl U3^ ^ *> ^ * i Vł£ ; 3 LłJ I aj£ j 

.(16JŁ£)Lj*Ł ^5SVi^a11jSVIj 
# * 

4_i£.jVL 4j_Lc.j 4jj1s Lr&J$ 1 "dl 4 xj JUlj <CuiśjVt 4 jjLa 

Ą— a 5j^Lflj$JLJł <_ccjiV^ 4. AU“^ AjJLiajJl L_dlujV ^ £rij l1)I j-jjJH V-£j . " 

* ** - ^ * h _* 1 ■& j l i 1 1 1 LlUJ LfiJ^JL ^ 

Dense Connective Tissues SójuSli 5uLćJt SLę^Sfi 2.1 5 

* t * 

LM^J^ JJL£^ jj£I ^J^ ijń->*y^£Jl 4jLo£ (jl j^c. iAjjjjłjłJI <jłjjjjV( tuLicJSLa 

-jst 

Cjl ji <La-Jevjq..d L L^o jl>. ( 4jJ ^^ILa ) 4 ^ŁjI^ La \ Vl^LjJ 1 - — 

<11 Iij_g Ą- J Jl_u Jj^Idł 4 jLłXuiI łjJJilj I jbjVl 14- ł ^d5^ <ihjj 

u^Vj^ u_aljl ^£^1 jsj t (17 JSl^i) dense reguiar ^Łr>iu> wŁuSJi _* <JUJ1 1§_ 
J£Li) dense irregular ^.„n i odJajj ^ciL&Uul 5jut 11 -SJlaaa 

* JlL>J I A- ^CjL^L^ujIi 3 Jk£. ,^jUk ^ajjLLa ^juauJI Jpajtlu 5JL>J ^ *(17 

* „ * * * 

,4jjjłAI^ ^_soL*aVL 4 jj, 1_L^ jJl 4lLuljl tjl^ <-iU ■ dljla 4jouajVi 4ajLa U3^ 


Lbmbm 










Melanocyte 

Fixed 

macrophage 


Reticular 


fi bers 


Palsnna 


Blond 
in vessel 


Adipocytes 
lat cells * 


Ground 

substance 


iT (ŁluJJ * ^Lb <j j ^m SjJjya ( 16 JŁw) 

UjjI j ■ ■ Ja I 1 « A ń tX-^ ^T_s: - . * . ^jj 1 L >LiJ Ij l_£| UJ V : ^-1 



. ^jji tr jjJ jJjJo <4- ( £>*j) (^J-au-La ^Ub j^aJLL ^j_c—a (17 J£-uj ) 


CjjV UtJ^X^ ljLJI f-J*- ^ j l5J£| jJIj JSLcJl 4jjLbujji Ł^ĄJJI L^LbJl jTjłJ Jćl>-V 

j Lj l I 'SM ^jti j , Ołjl i^r ( J LujJ ) ^ t^~r ■ a ^ l_ŁuS i Uh jj f J r u I- :OjŁL 
















Connective Tissues 


i 

ł lj i wti 4^4L^aJ '\ 4^r.i.fxjVł 2.5 

0juŁ gJ11 i I r,ij 1 jdlj ęftJiiJlJ 4aLiaJi1 .j^a £jJJt 1J a ~.j 

. 4jJub JlN j d jU tifcl 1 jj 4 jjJL 1 ^jłjjojSs^ fjM-J 1 ^ JJ& ^ <jJJ - 4* J LaJ l l 4^2 u>_ 

Elastic Tissues 3Gjii a^*uVi 1.2 : 

4JL& JLŚL*uj 4flj7tS2H <U_^JU uJbLJ^l -jja Cj** 0JlA J<. mJC 1 

L^jLs 4jłjjojS:^ ;? Jwi 4 j jJ, 1 ■ -i ■ ■■ . 4 ^ U ■» j 4_uLjJ ,jruvVjis ^sLJ^ 

4IojjVI J!La t5jjU ^^itL 4jac_tuSV! ćJUb j <«Vf AJJ *Sj_u£ 4j*>* 3 j ń UjJ . _ ■ . 7 f '. 

• j..Jjjtl I JiLjjJ 1 j UiJI j łojłI! e' j * - 

Mucous Tissues 2ulaL>ał a*....ivi 2.2 5 

- LiLujj^J Uł j4a^ ^nijAj J£Lu*j 03^* JSUiJ l 4*4 JUL l La 3 4i> j I 4 JtgJ 

^ * * 

j^jfjj . 4 jJuJ L5A^j SujJJ i-śLJI^ł *,. i j i-9 LJI ^^jL>ij ^Jjjłl! 4 jjg^Lł ^^łjjłlj^ 1 dGi^a* 

(_J 4-i umbilicalcord JjaJi c_^>U. *5JL».V1 

Adipose Tissues 2ui*Jdi a^...*An 3.2 : 

* * 

J1*4J t4jjjjjJl 4 l£L^VU (Jjuj ilsL^Jjl 4ixAJ LlŁi. ^ ^<nj\j JI^N miJ dĄuijVl 0Jub 

* * 

^ i 11 7^ - 4 2^" O \ JJLjLu} ^ 2)^ LjJjJŁA Lj £—. 2^ 

ji) white adipose : Lub idy i>JLib ^jL^l 

jjlłU jt) brown adipose : 
» * ^ 

LcJ J4U ^j^łsLuj d 'XU ^ n f^-H «Lij1 4 £Ll_: ^ j i ^ ^LubjJi ^_luuJI J^.J_ 

, .tlJ Li i jjLtoj^l w ^ < j 4_j Lsi Ąr L<ŁłŁ ^ _ 

* * t 

t^UoJLdJl ^ ^ ^ 1 j ■■ y Lię_ij| JlL>iJ \ CjU fcjj 4jK II l d ^ j Hi 'i j^Ł La 1 J-** 

t • * 

ŁllLaj tal \ ^jpoLaS" 7r JJ u.m 1 JUb A_J 4^jjJuJl ^Ijj . jbjV. 

*3jijjeJi a^LLii j', .- - 1 
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uUUJI JnóJI 


Cartilage 


65. p-^ &j 1 .4 63 >*.*»■*».*.>*.**. 

68.....i-fljj jms^ * 5 63.^... 

. .-J^ŁlS^Tł *6 


i .* 

+ ^ 1 ^ d i % jl j 4 l •*■>" .A j.Ł 1 l ► J, 

d ■ ^ A^ jj. J * T 1 dtJfeJjUJl^?'! * ii 1 1U 3 . 







Cartilage 


(JJ&J 2 j I <>■ 11 ń 'j- . ,-^S\ y \ jj I JL>J fi_ii l £ji J| Atl Ą_ l_JJ 

£ * 

4 j n~jj4 ;j;j)Tr,.VIj 4 ,J t o 4 -m 2 t 4 j^oj^ 4 j,_- 

* ^ ’ t “ ^ \ _ . 

4 Ln^V /,,, L^j *<^LjU^>J1 UlLIj ^lj 3 <JlL_li LąTlj 4 jj^q i-JsLJIj _ 

.^1jj! 3 juC- 1.^2 1 1 ts^Ci 1 j <ł~i, t ji.,.j 44 t«ijVl $*x& Ą_ 

ĆLl_bgjjÓJtJI d-^-iu i \ll i "ilÓrv 1 

* * 

LMkJt ujuł . a^t i 3 jLU j-L-aj chondrocytes bili ^ 

* 

jiyaI jjiL 3 JU) 4 o£ CEpSlllcS n£a 3 abvt -J lL 1>u laCUIiae y Uj^ cJJ>' : 

.P. A.S fl jjLSLj^L^ 

4 _u IJ wULuj^Jj 4 .J łZjIjJLijŁ^j 4 j mil 3 ^m jgj)".^,! ^ 

£jj& CjI .i.rJŚ ♦ U ^tiJLjjjjLii 

j) ij dl i^LJ^ ££j dsulj^ł ^JLe. tiJJ 2 juIłjj ŁLr *iŁ& ^ 1^3 L^J - 

■jJUja *111 (jrU |j£.Lajjl sjJJj^o ł <2 jIj Ju-A^j^SLI I £— jyl£y 

3l3Łj-uJ^ liii j, j t M, ryi jljJ.1 jUiiljł Lłj^ Ą- J 4>1t~j i 4j£J_ł 4-i£.j1 441 V - ^ 

i-^fl-wWł V i dJJ jJ <J^ 3 jA .^luoLiil ^_k2JjL>ui JL. jJjLłjJ'1 lJT 1c jl jBjJiLąJJ l.r.jr?-' 

< X ■ t^ i i 1 d lĄ fl j H>>* 1 1 Lł^LiJ' 

* (1 J^Ll) perichondrium^aj^^i &***** ^ l J Ł 2j"X ^iLjo ^Irn.ll JoL>bJ 

J JJLł^3lj4^ ^UjJL." Lł£ . 4_U I J_ti l J^jJLL) ^ *J *2a2JI ^L-J-ujJJ 1 J-i^jZu ł 4_i^_4 jJ 1 4 jjT i ^ tt 

.. a* j^',\ \ j^jlj y^' chondrobiasts ^UJł 2 jh Sj ^i 

fi 1 fi g jAgJ I asjiijill 1 Q il 

* 4 jjiaJ 1 S-SŁi.u^ 1 4 ^a lc^ 

* ^J^uoLfll l 2L. 1 4,2 U> 1 f &j oUj ^ \ I L j H tD ł 4 aj. <>>« I i (.iłuj- UłłJ l ...." —. 

* & jliuj J-Ł*i I ^ L 3 1 ^JaiJ 13-cjj oi?^ Ł ^ujhA UJ. 1 '- 

CU_Dg>óśJI Q^mh i lll Ł iłuj 5 

«■ Ł 

Jjłłau J_>. ■ jmji »mss^nchymc fij*\j-j j ^ ^t ^ ‘j ^ - j-h -lI^ .^y* #jla 

:(1 JS^Ł 

Jl33u 4j ajŚ Ij^L^ 4j_łJŁjJl 4 ^ ^j ~, ij-j U L^LiJli ~ 

J*XA <- ll jJo LL^ Ąj„ia,J n< łjH^ ^ ^Lnx2- l l T 

<£Lui L^J chondroblasts uy±> ^1 2_>«,~.\ yA \ Ly^j! 

>(2jSLi) £^VjS jljłl^SjjU pi^lj j» i~i~i f 4 i j , vLaj^ 5 j 3 134 j 4 Iiii^. 


•<_■ ._4 
















U 3 qjjĆL 5 dl 


£_ _*j 1 joLqu l Jjjjj l 1 j ■ £j£l _i *~ <" jJLJ Jo o * <LjJjoJ 1 3 JLoli 4_t*o^uhjtJ 1 Li ^Ł>JŁ * j 1 . J 

Ił JiSoilJ djjuLi dj&jj L>L^j <a_i2_J Lj^Li. 4jJaI a • ^j ■"■ t \ L*yL>Jl Jj_>u ._a 

.perichondrium 



K ® l 

0 ® # 

® © ® 
L ® 

r® 0 ®| 

« ^ 
j * ® 



'łi ^ 1 j jjtiL = ij^ji ■ ^ L yj*- -jjT 'r^j- ’3 j- ' lu>Ł>. jJ'jj *lJ * '• -"■ . ł -- .>.*11 JŁfo ( 1 J5L&) 

ł 4 Jjm^i_l£j LgJL* ^lS hio L^kJ i A ■ -■ 1 IołJg óL j d4 Ą^ j J .J-"!» i I Li I jJ 'J*J .J t ^ J 1 S jLł 4Jull 


w 



>#'; 

« ' 



L: rrt 


<£j*kĄi 


<;L*' 3 W S* 
WSWjraffll 

f*. >. T |g(|kj .'*■*» ;*■ v ? 

kki; ’■■; 'Mi 

f ;j|:.. 

£?U.*;*.j * 



Is^P 

a\ 


) *; 


Mj^jJuil ^y» <*3Li AjliJ Ajjjj^pSll! 4j j>^ącja ( 2 ^JSLu } 

(CF) łjjydii —il_j' fi (N) ^ (rER) 

































Cartiłage 


ćLlóqjjćiśJI gpmłlJI flgji A 

J&jj Jrtifl :0.AAJ * A^flajuJetjH J^Jjl 4j Mj (jLuJ^l ęĄ-LAt>- 

fibrocar- ^dii elastic cartiłage ^i dajj^iiij thyałine cartiłage ^u._. 

tilagi 

dJL^J j •"**" l j^JLj _i a 

HyalineCartilage^l^JJt IA 

*^L>-JhJlSt d|_^LajIi JJuG 4 jJL o ^ £j_UI IjłJfc i _ r Aiju^ LłJ_UJI jJk£VI ; 

J-AJ 1j3jjJU (_>dl4jVl y J t-rjjl i (jjj JfdJ ^JC_lb 4_ą_i_uJ^1 Jut£. ^-1 

* 

i, /ł i ^"mj * LSi-V iXU3 cjrijJujy Ld£ : ^UojJI Jaj isL CjUjI Jirttl <Lb- I J *§L 

:<jJLtJl CjLc-ljjJ 1-J jil - ^jji- ** * 

<Cjj>jł£JU O^ jM-tjąjtTJb V obiąjJ . 

chondroitin 4 siilfate & jjjjljjS uLAU 4 /^_4 4jjUJJJJ djlj JU_AjJ g£jJ_XJ- 

^1 keratan sulfate £0^ OUi^j chond roi toin 6 sulfatc jujjjtijS OUlU - 6 j 

,Ł-JJI CjU-pjj_u LugJtLuuJ i La. A~i jZ 

L j ajjLJ 1 b 2 jlc. ^l_u9 y ' ■ ■-1 jj łSjli - b j--t jt\*i . — 

* f 3JSL^ J U^d^iiuJl JAJ A. ^-ALluJ ^-^J J> r - O >* 

CjLc. £j]A4 jA_ , JS-AJ I 4jJj^ i 4_A>. t jJ i jL >U- £jQ_ąjjJ J< 1 \ 4jJJ^Łp 4_p* J LthJ I db >b>* AjSj - 
1.1-y Jl LeJ * {3 ^JSLiir^ & ij....iCi UULstjo,jij5u5 lacuna jjs lt ćju Jsp- cL* b^Ł>. 4“8 

L>LkJi ^ijkJI ^LbjJ! epiphyseal piąte 

, (4 4jj^jAa 5 JkĄ^I ĄjbA ~~ 

Ń-^-t-ŁkJl J 4_u iJ j T' d I ^Tl j 3jJt_lsJłj łJuV 1 Jpja Ł J t' i jJŁflJuJl J^ JL^ Ą_ ^>*Jf 

* 

♦ dSj i Jj-(&Ld«L1 ^IsŁiAil 

l_jjuLj' ^ r".! J~9j d 1 d. ■ f i"j^ lii tljlji JllAjJJ^LII b)^ 1 L 3^ ‘ ^ bj^J LcS - 

t _ * 

5jliC. (J^Liuj jJb*t J-^y-ur dJjh^ ^j-d ^jIijj Ł_J]i 

.(>i*Vj£ CjLLjJL) i-byjjjj CjLra>lJ ŁiijjJjjJLŁA ł>i AjjLuJjj Cjłj.JUAi_ -_- 

^Ij(Chondronectin jrCS^jjjjj^ ^jiao 3j n jił sjLU 

. ^J-LuJ 1 ' 3 jLXL <J^JjwłiajJl b>UJl jb-sSuL^ jju. 







■MMHI 










uDgjjCLsJI 



byjj' jjljij ■' " - JŁ*3 E . 4 jjIja* <L t£o •.-1. ■ 4 - 


■ 






















Cartilage 


Elastic Cartilage u>t' 2.4 

^ J Jo I JL&i £—JL* 

* ( S^JSLjj ) (II ( _ y Jl 4 jjJU ^_ŚLjJV1 ^jjo 4_l-lC AŚullm ^jj_ł . 

^jJH ^flLfńfl J^>*jj till J 4 jjJ J-i-Cf _ 

s-j-uLI <aLoi , 4 -^jUJt ^LA^Jj 0 I 3 JL 2 JI jjlo 4 -i ear pinu a u* Jjip ^4- • T 

Jl^l l ijut 3 _jjJ,I t_ól_JVl . CpiglottlS jUjJt,! £>LiJj ^jpl£u_w' 

-i ló jJ !■ « ^ jj-* 11 ^cjjuijJ li LLsLaLojłJ lZsjjC. 

ł L5 JaJ|j J tjr^- SjJLaIL i .'-ł r ^l~_ 



Fibrocatilage^^dJi J&jj.**£S\ 3.4 

uiołSLJI ^1 ^ j - .i itl śZjLo-lu JjU łLkifj — ^-^1 ^ ^ 1 ' a Z J ' ^ ^ ' "W 

4j_Łjfc Lal 3 JjJUtil 4_yi_t>-I <iłLJI 1 Ł jl 1 r^-vT 1 ^^yuJjL w^Jf 1 jut, I L j~ ._ - 

l JuŁ 1 i~ ♦ j jŁj j^ 1 t L >AjJ l j Jui ■ 3^ , ^ 1 4_jj,l^_a j i jj^łł! ' L >L>J 1 ^ru <LoJa!ljua ^ ^ o 

, .i 1 T I j Ji.ijfł ł-i 1 I 4 ] 'l JLłmJI ijCjuS ^ yj,^ . iiI^Ł .... 

h^oLoJjJ^ *-J3jkI <±L- LąS" i tZ^UlJpłJŁAl ^-llj^ Lal L>Lkjl ‘ *3J • 11 Ijjfc ^_2 

" f 

uilLoj IU1 ^-a-l-lmJ I l Jjfc * ( 6 ) 4 Jj^Jo ^-3 j) ri i Ą- ^ 4 Ioa 1 . a L ^LsJ I o JuŁ La Lj_ -1 : 

* * 

ijruj L^jaijjlLu inter\ f ertebral disks 4 - L^j>^ 

, 4_Ljj£] Lljjl JijaoJ a .jja LLa tSyrtlphySlS pllbis 3^^jXl j^Li-L 












U>QJJCXŚJI 



Growth of Cartilage cógjjćiśJi goi .5 

^Sijoli t intcrstitial growth ' i ~ A : 1 ^ ■ ■ J ' . ? y , tJ 1 } ~' ' ^ 

3jLy < £*-V$£i_iUli b>U 3 *ill .appositional growth 

* 

■ Łulłjl 

Interstitial Growth < ł? luJt 1.5 

-~.j>- i ij-i UJ 3 * 1 ! t f. Ljul i 4 jł4*> 3 * i! 1 I jjb 

epiphysial piąto *l_ ł*jJ) !jla ćjjju ^ill jS . 3 * -' j y. 

.articular cartilage Jiljąj 

Appositional Growth^*li >*0Ji 2.5 

^*11 Lyi JijLcU £j£L ^ ^ U-JLdU -yr U> . ■ ■ 11 jJjC ŁhŁJU 1 1 _L£ CjJ^ŁJ 

* 

£ jL} Ąr ^£jJl i d o <UŚa^£3tĆ L^i>- L? J[ iŁ-jjjiaiJI 

Intervertebral Disks oljliiAJl Qju ^l>bAJl .6 

* a <jŁŁ4ijVI 4«ia4jL JuiGj ajjL^U \ C^jLd-sJI tj *J £0-4 ^ 2 j 

riudeus pulposus SjjU si^j j annulus fibrosus ŁułJ aau^ni^Łi* ^ uj^ts 

< ^UaIaiL I |^jj9 JSLI ^3 1 j *" ■ " I 1 j) iAj , ^ 7 ^ fu ) .La.i.y I (=!_ 


I 


68 







Cartilage 


Annulus Fibrosus Łaiajt 1.6 

U-5^ 141 ~ ^ ^^1 A_j.j_J^jlJ 1 ^jujjjlI I ^j*4 4 Jl>-1 JlL* CjLo-jlL^ ^jja JLiLaJ 1 O*X& J^LłiłU 

jSVl jU.nJl I JL& * ( / J^-Mł ) 1 ^ rihłi o jus i »~ ^ 3 jjI_3ejJU l-\\* ■ *- JL 

U LJ Lc * i WAll £4_3 J_sJJ ^ juiJ łUJ JtJW l J jj. *Ci1 jJLflJ I (Jfjl Ajjui Lu 1 JojJLiaJ l a L^J C*i_i 

i^ jJj udJ j ijLa ^ jjjuJI /jji JlalULl uill j -i 

-"-i l j Lj ii 11 £j-u L^jłSLjo ^jua ^jy^ l , 

uiD J Jjjl "7 " 1 1 J i_iLuń^Vl £j7 JLx * L** Aj La 


^ -IjjulJ! /jji sUiiaJl JbUJU 4-^U-l _ ^_ 

jJ juU kiUjJ AjtUJjJ ^ŁiUiiłfi 3 JjLji SljJJl J j- ___ 

ii-Jaj 4 jL a r^jj>Jl jIl^oL JjVjjVI Lo lil^ * ( / w £_ 


TT fr - i 

* (,'l.gjjJl 4 ^uqL*JLł 


NudeusPuIposus Sj^Ułt SłjOJt ® 

SjjJUrftua Ij^Lś- 4jj-U A (^ J^Li) 4-iLaJl Ja-y/j A 7i U i U *JL 

^4 S^JSljj CjLuS^J i ^ / (JŚliI/) II CjLńjJ J£LuJl 4 _cj -lu 4^*jJ 3 jL* isL- 3 

3l^_Ul Jyl ł~,lj iSjjlaLaU ^La J ml] ^aLs^ 4 3 U tU ć juA J-oju^ * lILujjJ Ll£i w —_— 

Ł. nofochord ^j 4 ^\ &* 3 j ~ 

i 




Nucleus 

Puiposus 


Nerve 

Fibers 


Annulus 

fibrosus 



{jLuij) ią5JJ- 1 - 13 (lC^) (*-“J *4- J » l- 4 ^ L^jLj_j£j 4_J óljLidJk J*U ( *1 w lSlw ) 


■ 










£j|*JI jJiaóJI 

roJćimJl 

Bonę 


... 1 . 7 

81. ,...—. 1 ^ I Li 1 . 8 

81.(ŁkJtjSL^.9 

85. jjji 1 ^aj j*Jauk . 10 

86».«...... JUjsLLU . 11 


73..... .I ^ ^ U%«T1 yj... j r i oL*L*3 4 i 

/ 4... ,H F«. !ł jJliliJ ^ ^ ■ . r. ■ I 1 i bi a _ 

/'4 2^J j r t I Jjjljia . 


75 .. Lf!^Ł> v^l v 1 

/ 7 . ,,, I n | u 11 | n ri ^ ^ k* * 1 1 - * I ... I 1 T l dLu^iJil .2 
78 ...1 l t^j ■> - c. . {; 

















Bonę 


i nn Ji^ATI JLjj - LudL>- Li^Lcj L^j rn\ ^j^iiiucu (ji LlIl^ Lj^j 

*^de3JLM L^L»- J}“J 1 1 " j LfJJj^ . 1 ■>. i L^Jyllo^j! *4-wjJLajdk 4_Łi_ujVk Cj * ~ 

* * * 

4-Luljjy l jjb ^j^JLLljj jf l 4 K i m^j dr.ljjł ifl 1 d^.,A ■ „VI oL^SL 

O-aićudl gi.nii.JI CjLÓjo . 

juu ^j-łałj 1 ^Lj ^cJćvłJ^ La 1 j-Aj i 4 mK~ a <j_Lj 3 jLa ^4 * 

2^?. ,>>Wl CjIjjSII ^jLljSlj osteoblasts AjlŚSLłM 4 j ^ Um t 1 ;L^L>Jk flsjl 4 j - 

2 l C.cai \ 2 j^KaJłj lacunae CjL I=L ^iJi osteocytcs 2 j»t^-iTi^ ■■ p ^« ■ ł 

, ( 1 J££|) 4jLu 3 J Lc. jjj ^JLjJ * ±i)ijŚJ£u 4_jJ_xi i ostcoclasts 

* 

tfjufc 05^ ł3j^u£ ŁajLiLa ęttJruaTl ^Int' 4 ^Jj_Lu ^ U~i m ^^Uk s__flLJ! .- 

Jamellar jk \vovcn 

♦osteogenic cclls sju^* lv^- j *Uj^4 *u 

l~ >1 j.±* <~i, | 1 ^nj JfL-*ajVL tlii Iłj h 4j_jQ_LbjU k LiUtJJ ^LukjJJl jljjU JU-ajj 4_*iij» 1 4iljcjj --i. 

. L^LiJŁ jJJj cjL-La a 4jcpa jJ 

,appositionalgrowth ><an <^j>Lu JaJU^ *j 



Blood vessel 


osteteoeyles 

nmlasunac 


Matrix 


I njfa membran o us Bonę 


j 4££Jll b^A3Jlj ł ( ) ^jłJsLLSI j> SjjaLJł ^Jojj oUj^L* ( 1 

. ^*s L L [ ( j A “‘j ) ęŁgjj VI »j Li i.o (i| *i ijg i ■ ■ \) 















iX>Jći5dl eÓJUóg ,2 

: <ŁJ lUI ^JłjUsjJLj p.tń*U ^jJLj 

JojJJ^ uaJ 1 drigJ^ ćL wJloJI^ Ćjd *jJ 1 j 1 sL. fLajJl i<LaLt *LiiacJ 4_j 1 _ą_>- , 1 

^jlloJl JjucjJi cL- $Jl] i 

. p Ik* tl y l_it_j A_ p jjl L>Ł>r , L-J 

^ J ^ CjLJI J^Sj , d_>, 1 _>,j ' _'J_c, [ 4 $ >LL> Jji i. 01 '-i ■■ ■' j^oJ 1 i pa_s^jl£j'' CjUjjt jbitj * T' 

h, OLjj}_!V^ ^Jl-A Jól£iL>lJ 

»4_u JU tlłlSjJhJ 4 _lLłłłI1 ■■ ~ 1 'i '^i i i ^ iVl Jj£_>lJ A_ pJtjLjuJ pUó_x£ *-S 

■ p ■ ■■ I' 4 _l1S^J 1 j 4_c- Lc jJ I £ LLzuC ^ ■ -A 

d ij d\-\ 0 I I dmij ^11 poióaJI j-ud^J eiijljJa .3 

* 

jJj i * ^ U T 1 jI^łj ^_ULdj4 j j ^ ^ ' 1 . J *' ^2 ó - ^ L ł ^ ^ ł T' dj j^ j I jJój 

: L^j <Luo\j>. Jl ołltJ 

* ^ * 

■ ! U i a t d A l a r^. d I ", ij ł , \ ^ d ^ tp j r, li | » i i i, d U /T. j p te* « T \ ^jyA p j' * f i/ ~* * ^ d i*i*^ , l 

thdłł dJajjlaJl ćjofc ^ h.i.i" .groillld SeCtlOIl Ci jjfc fc U ł *la 2 £t J>JIaa ^^Lcl 
H aversian systcmsj^j^L* JLo dL^jJ! otijlU 5^Jjj 

canalicilli uLuJillj <ijąl^mtl laCUTiaC ljL^j^j 4-lIajJI 3 jlll_j 

.(2 JSLw) 

nitric acid * ^A-^- ii Jai-- Ą. jj A Uv*tl ^ j i .. h Tl ^oju (±U jj jjaKJI ^ 

. (EDTA) Jio calcium chelating agent j»_fcui*nsar tJiU ,>1* 4-j' ‘5% 



( jL*j } i ) 


























Bonę 


roJtudl LAłś £M 

<JŁdloJf ń J L >Ł>J I ^jjO 43^^ ^ ^Jjjujjl Jj' » 

.( 1 J£A 

Osteoblasts 2 u£blt 2 u 4 aab UiW 1.4 

CjllJ *1 ^JŻLo - p U*11 JL. d ^ <■>1 m 11 <ZjLj^£HI Lj^LsJI 0 Jułi 

:L&Jj3^ : l_i1 j r -> 3 Ju^ L^Ł>Jl tfJL^Jń i4_ulj_Luił4J _^5LJt tlłiJLiJdj 

.(lJŁi) ^ytS^^uLa o l^ł ?r j i ii i U ?r Ir*>itji ^ fl» • 

_ _ ^ * , # * ^ 

Jh3j 3 ^IrwiHłj l 3 Jj5 jJL 1 oUjSLl I A_ d. U> g". Li LaJUC L 3 Luc, i) LuiSLa ^L£Lju JltcIu . .. 

, l^ULlij JlJaj Lq _Ll£. S_j_l 1_>J 'l 4 _lj«j I J ~- 


J-^-J SjJai- wIjjjmJ^ 4JLA jt^IUjiji tl^iIfrifcJ L^LsJ! iiaj^3 4 ^jMjjJ33xu LgJ 

.dj A U. ♦ eluiLlIs 

4^1 mI ł J_U 3 JuułJJj 3 JlłU ^ I ■ ^~v.~ CjLjj^aJI .3 

•(3J^>) 3 JjJlC. L J Juj^^lLuO j jj L ;> - r >Jj3>« djulii. AjjOJ^LjJJsJ 



(N) ) Lv l " j^j") ^-i—"^-J i 










roiżisJI 


Osteocytes 2u«ta<Jt b^bt^ 2,4 

f. t « 

jjj\ Sjji jj tlflCUllil ^jłJsU d i ^r <_J_>. J£ . 4_fiiLjj i L>Ł>J' 'j^A LujJJ 

:LyL>Jl jjla o i A i^> 

» » 

i j^a L^L>Ji U t jjfcj i ( 4 tlajI j^j L^J_u Lq_jj3 jJjjłu 4jj 0j^I jłLu# Cj 1 jJijsJ L$J *I 


anijj ,4_plj U / J canaliculi iliUlfl 3 j^£jlU łZjIjj^ jA"u.i"j JjLj 

jV [ . ^i£. d j h ^ -J, 1 jL^XL 4 jjC,LuIu Aj^Jl>» dl t ului Jaj} 1 Ju4s 



Lj^LsJL SjjLdJ 4 i m 4JI śLij j juVI <SLuiJ^ £jbi 

* ( S J£Ll) Aj3 Lj£ 1 4_u_u LaI Ifi J La I Lł£ * dju LJ 1 1 


jftj dJjJ-Js *Łj J&y * Sj^-uSji ( 5 J L *~i <1 V _J J Lj. y ą f d 2 l j.Jr- i Ąjj, pj "T *1 ib JJ_l *3 (4jti) 


.{jLj^J 5 JjŁ Jj-jj JaLjjjYl 



( (łh ^ w ) ^jLkjl £j jl JiOvV „jĄjjsLi .jłJół 4_ąJL>«J (5 

(W) £ljaJlj (RER) <* T.lbU l^jibjjuyi d£JAJlj i LL>.V CiLdiił iJjSjUk 













Bonę 


Osteoclasts Surfaydt U344J* 3A 

oLL^JLi p j -~^ a ^ p u > u ^Liej Ą- monocytes a_> j i 77 L* jJ i ^0 Lj^A_>J1 &jjh 1 /1, j~ 

i<jbJ 

, (6 50 j 5 ij^u . 

Howship's lacunae ^jCi 4- Ji-b ~ 

.(6js^) 

dC< ii j CjLłjJjI J » gi ŁlU^ji l l> X<i“H »" 1 ^ jJl pJójtJI y la t mj L^JLł^jI Jule. L^S 1 Jula. — 

. pt>« !1 p1^j0 4" lO'- 5 ^ l/un-Vj 51 L 

.4u^3^-*jJul 45 Lj_m j diilo i4_3L>Jl pLui^VI^ lIiLłSjugj Lłj Juj^j^LłI, 1 3jj2j . 

♦ <^3V 4_Lj-tŁiil^. «Ljuu 4- j^iaJtil 1 -i 



(jL-j) Sjj j.r^j (ó!>4f ) {* k*f £_ JIJj 3 JlC. 5j-j j ^ (6 (J-Łuj ) 

( Ujj) oUsŁLfi* 3 Ujj) wk-łj-^ {t3jj ^ łj[^ ) 4^-ix» J i *t trvf 4jt^ jTjJ <jrUu 

BoneMatrix o^Jćudl gimill ćujóiI 3 

- djj *>*r dl^j; '>if jljp* ^ k»11 4 J kOj; 1 -~~ 

13 

CłL^SUl aJJt 3>^i J pk*11 w^L>Jl c>^ ^0% jljl! tfJLA Jilftj 

i liJ pji * ^ t \ a I ' ,-l~j j tl ^1 d^Lual jj a }|j p^AjjuiL£Lft £*3 Łx 

ilujLłUl ^4i*SjJJk«JL a (jłj^U j^iłiiułllj pjfrgmTlŚLU .iZjLjJJj^L' — J 

Ajj Lo 4 ^ < U L^J t kj -I- ij. 1 "Vjk’ Llilk-ijJ J Ijąu hydroxyapatiteCalO (PO)6 (OH 1 

■ ęc < ii 7.11 t^l^jJLJt (ju oLjjj^I (JjLjj 1 








Mjl) 23 

rtL.rj rtlm —4 JliLja i Jj! s^v jjA-A l j^5L 5 1 Cj^- Xj^ Lh 1 j I 3 A^ jla JS>.*iTi 

jrU^^jiT CjLiaJ Jcljj jjj * <03 1 j J-yltjj jŚ CjLLjjJjJ 3 Jl£> tCjULjjjj 3 JUlj 4 U j\j-a 

* 

■ I 2ą y_i-i ^ .JJJljj La 1 J-Aj> iOjbLIl (^jpj^JjjLk Cjl jj^JLu 

fokSy II ,6 

. ó ^^ tX♦ St L^JpJ^ ^ LubJ ■ ^jluuJI jji l" 1,1 3 i U, i /qJajJLS 4_Jj>rljdlj 4^>.jL3-Jl i^U, ..VI ^ \n \~ 

^Lkijjł >jaujhti j periosteum <^4o«n d^i\ oUJ^J! ^ ^ Jliajj 

^ji j jjlu^jcj ^-j-łjuJJI 3_j juu Uj^t \ endosteum 

.i-Ą jl ^ * Tl Ą_ LaLfc ljjfil 0* TJ ' " Cy^ L^~ ^LL>Jl j y * * i *jJJ jj . 4 _*£.LjJ I 4jjqJojJl L^L>Jl 

Periosteum 1.6 

^ ■ ( / ) 4jł^L 4_ŁijJ L ^Łi. j _śLjJl 4-Ai.jLi. "k2 • ' ~ya Jfljgh H 1 AA | ~1 T | _ J 

La l jmłj ^harpej^s fibers ciLJi 5_LL>*^^£ f 1 k*^ »U nju 

^j_4 a£uj_i 4 jj1^ jJiS 1 j ^ !_ŁijptJl 1 1 Jl £> ,\*a 4_lLL \ jJ \ 4jLJoJ 1 La I - rt^ilL <-U ^LJ^lłI 1 iXL_u Lłj jj łJLj 

* 

.Sjł^L 3 j fi ló r L^L>. J£m*~T Lłs*V JoLaJj ł3-JLi aLuaajI aj jś tlji J 4 j- U i n a L^Li. 


coitagen fib&rs 


inner sircumfere 
iamellae 


Endosteum 



Periosteum 


Haversiam Oanal 

j ^ 1 «Ij IjaSLfl ^‘Ui ^Mj JsJt_u 7 J 5 .UJ ) 





















Endosteum i 2.6 

bonę marrow ^*ji v-*jjL>o ^Li sium *_iUJ jJi - ~b r j TJ ,..;n ijl* qS^jj 

rjn® 41jJl 3 4^*5* 5-3 L>> t i^IajtlJ 4jji£L^ AjłLłłal* L^L>- SjjJj d 5-*L* t_aJ r lHjj * CSViticS 

ł( _^jUjl Jłi^łLI (jja Jaj' 0.^3 ! ^ 1 i JlA icdJ jJj « (7 J^jIi) ^Liall g j ■ - ■" 

Types of Bonę roJć^Jł flgii 


*(8 J(£U*|i) (jJjjLjJlj iLąjŁ \jjt ^ U..IT (jJjtajjjjfcJU .J^sajc-oj _ 

Primaiy BoneTissue^jYi gtjuiOIt 1.7 

cancellous 5 l immature j^ł jl woven ^jJJi \ 1& 

( 444 Jjj ^ iL ^Lu'i Y^t j^j ^ i i (8 w !£Ll 


:4_jJlxJI oLł^JL £^_IJll * a 
,^l>.Yj£ ^iłL-JY - 

eL 4 j»bmiU ^Ltajjl Ł_J 1 iTi t,iłb L g^LJl JlIć- ^trtłu <LUł 4 Ój"*. iC^a Jyj 4 s-a ■.—■ 

*^jiLLuiVl Socket 3jJt* eL-a 4 4 ^qjł^jk] 

.^JlJ liJl piiuJb AjjLLo iSjflUłfi Ly_iJt I ^-^LjI ^ 

<U9 jj£n re< 3 bonę marrow>%>-i ^ ^JujUG ., 

LMi. ^ mmj ^jJl wbite bonę marrow abL^ ^jJI 

-<L>.IjuŁI trabeculae 2y* ^lLLu^j I^^łi ajj* \~j 



f Ufej U 4 j^L>ui L-Ll :J jS ^'2 "J^s' f 3 a*] $ T " 3 j.^_u 3 (8 lJSLw) 

(jL-uj) -UJ ,-Jjł ^In, ■ i i£jh\ 3 * Cu^) iłJaij' 












Secondary Bonę Tissue 2.7 

compact jsat j\ lameJlar < i? 2jŁ»ti jl maturę ^uti Ji# eUJ 1 jj> ^ jUł; 

: I 1 -LA L1 j'i a j 1 ^>jaj ł ( ^ ) 

^ #■ * 

3 Lis um 5 ^ q ’ j| ^Lj lCjI_S_lLd JL, i—sljJi th~i il *1 

* * _ 

^Ua3 t_4_uj^Jl Ijjfe -L>£s LaL-Ia I^ł.j . n tj LL-ik£.l^ A-jpo J A-u^y ^j!L>w) 

- i■ 3iU ^3 -( 10*7 i J£L*ił) Haver$ian system 

J^b outer drcumferential lamellae ^ ui*. c» v » c»iłj* ^Jl [4*%^ 

inner drcumferential lamellae 2ui>p^ 3 uŁxp^ł oiaolaj .u^ ti 

u Łaj Jui interstitial lamellae % -ijLu ljIa ifoj ^LkUi LjjjUj Jp- 

. t i_Xj*yTl 1 avV ^jJlLlu^ ,{7 J^Ll) AjjpJ jaj CtrtlM 

«Jj i^ftiTl {ja JjJłj ^łUsJJ yjj £y 1 1 

a J^juj t Aiyb d^VjS ^jaLJ! Asbbsl łAiłJSLu aLLj 3jLh 03^* *<p 

, ll jg ' ?_w J^L* CjI JL>»^ ^Ltljj, ^Ic. 3 jLU 

* o LojJU (_L>.b 3 i L* [ (10 JSLmj ) Cj b-j-fl d j o ^ l L 5L>J l 3p>-3 »^ 

* (9 J5Ljj) ^ i >^lajdL AjjLL d ( L^L>J \ Alisj r łbaVI 3jjJ&j , J 

. a^ u i ^1 l a ^UaLiji jtIa*Jj iJjpLjl diaphysis t iuu>- *-& 




Articular Cartilage 
linę 

Gbongy bonę 

MeduNary cafity 
Nutrent foramen 


Periocteum 


Artieular cartilage 


♦ ( jLtui) ~ A \ L^jUpLi J 5 ĆJjJuls <aJAaJ f^urjjl * (ó?-*u) 2 ^La * U 7 a ryu c ^ JJpUS (9 JhSbui") 





















Bonę 


Haversian System ^>u>i>Lc& roUaj 8 

* 

tĄjJluJl CjLq-ujJL t jłLIojlIJ J^słU £■* t 1 —2 

^yA oLS-lŁłj JoIjo Hanesian canal ^ jjL a 3 lLa * ajj£j^ 3 L 3 j 

n ^ 3 Lii! ^yLajuji . 4 _j_u.,J l l 3 jll lj 4 oA.IajJil L ^Lil^ *(10 ) 

* _ _ * * ‘ * 

*Lal_u 3 Ujł_j_i_uJJi 4 j^aJ I il \ 

c- 3 jjL>j dU J< 5 j ^jUJl tewO ;Inj-t-U 1 ^t > .j^^JsIljŁ tljljpLfii ■ 

^* (10 JŁi) yołkman^canals oUSJjb ł^Ij Ll 9 { b 7 £.Jj ^CjljiuL ^ 13) 11 1 

.4 i a, In C, Ly_i^j i-ńL-O qji 3 j£ 1 ^iLo ultlfl 

* ( 7 jJSLłii) 4_J IjJl 4_Z_i_LiJ 1 <i— 4 j_J 3 jjz.Ji Lo % 3 >U 4_JjJo ćjlxzhj i/y»- Vji£ ufl LlJ 1 aUłu I . ~- 



o LLu 51 a ( '^ , } ^jLłSJ^ 3LS j^Jcja <4- W£ ^jJ^La S(10 ^JSl^ ) 

(jLluj) 3JL*jJl tfJLA Jj-4 3jj-u£>a (HC) 


Bonę Histogenesis r&JćiaJI yjiuti3 9 

intramembraneaus ossification **14*211 :Ua ur^Jbjiaj JSLlii 



endochondral IŁjj **£**!±Mj Ł 4j^l3>»^ L^Ł>Jl LajjJlI <^111 ajJLjJI 3jUI -łI_ 


^la*Jl ^ aSo *4-3 -4 jjr -^ r l_JL^ LjJ Li r pt^*u cLj_LjJ i 3 ^ LU ^ **** y~* ossificatior. 

ęłja£, Jjjłjj Lq jl£, jhl^j (_£jJ! Cy^ 4 

















,oi 3 adi 


IntramembranousOssification^jUJiK 1.9 

* 

A-MjLjsJijj frontal alU>»U ji* ^^łIzumII ^U&*JI l jj jjJJl ^ j-a JSLiu 

< 4 - ^u**~'• 1 ^i&Luij iijJJjJ 4 ^l^i .^jJLaJlj ^ 13. .J 1 ^jkSLoJI ^LLic^ ' Ą r parietal 

Jf jG ^ U*jm! I j£- a 3 i Ł^-l i ł ^Jslu LifTo * (djjj_Lsjl ł( U>♦ II j U> 1 jjj jiUsŁiJI 

^ ( 11 I Ijla^ Lol łją^s f LAjl i Jljj i _ 7 ic. 

»Ut*iI 4 i 3 £u jLLU 4 - primary ossiłication center ^iji ,<0^*3 j£>* J 

JJlJJ 4jŁ^Lj 5 j ^ UhT ^jJI 3Lł4-łAj JwO LiŁ> j*jL«MJ Laju-C, i]l tfjufc I JLiJJi i ; _ 3 F ĄJjl1lJ jX \ 

* 

.(11 JSLij) Ll>^ ^j.JiLjj <j_Lu 3 j Lo l^ 

J^LuUj , 4jłi33Lj ^U>r L yjw JjJtjj^ CjVj-4-ojlSL tUiiLJI L^LiJl JalAJ ł %lU J Juu , 
ol^a-iu^ (JTJ~ ł 4-djhla cJu^Lsłjj uLijjhj SpiCUlCS j*>* 4j-oLUI A j^In,*■ 11 ^jJLsLLŁI 

.(11 JS-w ) 3 jj Lolja j*jlL L pyUf f Ułj Lj 
j^j^a Ą- y^. \3 JL£. J^Luijjj i jjJL 1 f-l »II 5 Ah^ a Jjla U^ ^.U ł~i I 1 j ~<" *j , ^ 

0 “ 0 

♦ (11 JSLi ) LiąJjL-J Ijr j Ul A ^JLk±JI ^yln *~ I jjajJj ^yj <t2*£jjl ^a-ij 

* 

L 5 LŚJI Jjjcjjj . 5 j I--. . 1 ^ " ''' ; ^ ^ i .>> t! ^j^żj .j 

.bonę marrow cells bMi. ^Jl 3 _^jLojJLI J*Ą£- ^Lj.O.ŁUiJJ kII 

Uj -. n j ■- ■' ęoJajuj ^ j Ą^ułI cl /~ I .i 1 --A 

.JA-ta 

^ f * 

o£ łLojI L^jJ^ Ljjjiłl i^yUi♦"11 jkAj 4jpŁ4.->JI ^LUlł J<i~i1 ^jJ ^1^ 3jLL^Ii jjąj 

--ijySjJLl frl ^ 3 .1 LqJuj i jjjŁa p U>C^ JfjjtjJ AUflJlJI 4 Jl£] d.jl-h-1 jjI j i tłIłjjl-^I ^1 

JJ Jj * ^ Li-oJ 1 7 T J..II U I LLa ^ U> »~M i ^iJ JlJJ ^A3Ejł > Ą -0 , Ą - CŁ J Lg. ^ yi 1 jjU> J J U 

t t j 

.fontanelles 7^31 jj j 4 JI ^ 1^ I Ą— ę. I jS* \£ 
















Bonę blastema Osteoblasts 


Primary 

. b oa e .tjss.ue_ 


jno Om {11 

EndochondralOssification ŚLjj-iiit 2 9 

^ * t \ JSIAJ 3 j. t rj, 3 u. J liJ I IJL 4 f&IL 

) d-L^IaJlj c>jii<~iA fi jhl.fenjl 4_ dJijjJaJT óJl& j m łlj 

^ U T~i i l I juk 1 j^a 3^ ^ j * 12 

eL.j> «b011C CO]lar 1^^^ dJJju ^jS^LłJ - Ji_>J J ^LiuU •" Cjjljł: . 

.persiosteum ^tw i j ^jj^biJl A ^ ^ ■ ■■ 1 4 _lL=*Jl (? J—i 

<_)_>. 1 .i 4_jji JLtll Jjjll j.l_iiuuJ j_U ^Lsłjjj jLl^jVLj ^ U>* Tl .jjj^ ,Jl>. I J 1 jlu . _ 

4 _i£j^i { j-a j 1 Vj 4rjj l_J 1 _ 5 JI 

1 ń r>>łlI 4 juLuJI 3 2 U, 1 dJśiaL słŁ 1 .^lc, l^jj jJi SjLgJLlT d JaJŁlI L ^Ł>J 1 jJL3j . ~ 

* ■ * *j ■ >*»T1 .j .«Ki 1 LfJJ Ii 

SljlUi b>LW ;Ostcogcnic bud Oj^ ■* 

Ijuł *,^*^*1! Wl JiJj 445^0 ostcoprogenitor cells 

4.J..Ł-LJ.T T 3jm ilUju jjJlJ osteoclasts mSEil 1 ffcŁa&h Lj^ jjju ^^ Tl l33^ 

. fl .. 1 1C~ 1 I d i 1 4 ' 

4 j rjj aji La dJuJLs 4 jl* L 4 r b ^L>. j^Jl ^Tj) ^ Tija 4 _irtl. ..f t 4 l^Ti b^b^-JT jJT^dd T -i 

»^<JS£lŁl L-dajuJaJLll bUu Jj^£ d j^U> r 














roicuaJI 



Bonę 

Coflar 


Endcchondrai 

ossiticsticn 


Sec and ary 
ossilication 
center 


Epiphysis 


Epiphyseal 

cartifage 


Diapbysis 


EpiphySis 


Interamembranous 

og&itication 



Secondary 

oasitication 

center 


Catdteed cartilage 
oiatrix 




Adult bonę 


4 


. 4jiLs JojiflitJ ip fl 1~i» h ' J ■ JjjtvVLl ł 

. ^uLUl p la * U (Ji-U łJujL^j Ą- j jTiMill ^ jjl (jja djfll... ^Ułj LiU 

$a jJ^uj chnndroclasts óSSm 2bij j^Ł bili- J_£^ 0 Xhll LUj 5Jljj_ *j 

UJ! primary ossification center ^JjVi i^oji >S>* 4> cJpkyJl 

iuJ V! 'l 1-& aj jb 3 1 i- ^-.j l £ T \ \ .1 A J li jr ppi pil yjilS: y^Ji ^ ^ L-n f a /»! < i I f ^ J Jl * T \ 

.(12 .JSLi) ^U^b ^U*Ti 

La I i JUJl^JI L_J UJ! ' ■ -_ą <S^Ui' ,<JojU i LiŁ> ■- b- U .Jo 

(łUJłb3-flJb <_£ jJl ^hłtl 9 Ułj 













Bonę 


3Jsecondaryossiflcation center j5>* UJu 

^k*~i!l ^ ^JL>J <jUlj 4_Ltiij Cjij ji~ ł i (12 jSLii) 

* . < 

4 T J~ ł j jSjJli flL LoiT LJjJe radia! Ll£,Lłw w ' 4^1 j fci.ł“J ^ cUJLu&JpU £>1 

La&J j i ^ '•*** ♦ I 1 Ł La]I ri_ ^-!o J_ ^j_u_ljijySLiI ^ trt f ji JlLc. ^ jj. ja ^JuJ 

♦ { 12 JSLii) ^Jac. ( 3 j^ oj^ 4 f V <> L^ ( Jj-c ii-ej ^,~ ii U r 4 
l 4jj A-&T i :LaA ^uł^jjs 4 r i^i N ^ii >j JS ^Jaju eLgjjl 

.epipyseal piąte %>*ć***j ' 4 rjj r ^ iJj articular cartilage 

. (12 JSLi) diaphsis _j J cuji ^Jl 

Epiphyseal Cartilage i-ógjjać. 1C 

JSLŁ) ijji-l jJl cIąjLi SjL^j jj-a ^ łJl " ‘ jloU-a rjj i_aj)j (jjSl 

:(1: 

J oLM^ js^' V Uj ^śj^ŁĆ ^ ujSjuj resting (reserve)zonę ajsuji 3uat»iu .i 
LiU. ^ 5 ju£. 1 LM^Ji A^aaS ^proliferatiye zonę jtfijili aaUŁ# *łj 

. ^ TjUfl ^yi jjj *CjLcjlAjł>o =L 

L Mk ^ d ^3 hypertophic cartilage zane *£ 

4jJLulH 0 jUU <LdiaJJU aJj% *5jki1^ CjLl4^ ^jZL >0 

* 4j£ij l Lj l Q\j 4*fljjŁ] 
L^UJl cjjuu .calcified cartilage zonę t^^aai soŁsO* 

^auSj^JLiLa h_Zj l j aju i < i <<r j~ \ i f i! j. a ^ 11 qJ I 4_łLłjJL 1 l jiLiULl 4ictU I 1 ^K~~; d 

* l^-ik. hydroxyapatite cąUbi 

^ 1 ) t 4_u3_L_y 4_J_4 l^uc Lili-j <jo^j L^iLkij^; ossiflcation zonę ł iOidLUł aabLU ^ 

Li_L&j} .4 jniKH 4_dia_ul jjJa 4 J <i tńr 4ą-L u BjLi Ubjjju i4_ł3L 4 j. qUr L ^Ł>. 

. <^u3 Lj ^Lj_<2^laL L 1 4jl£i LJ ^ 4 j o Irtt 11 L >L>J 1 Jfjpelu * Juu 











Reserve 
cartiEage 

Zones of 
Cartiiage 

- prolfferation Epiphysis 
hypertrophy 

i i Epiphysea! 

'V Ćalcjficatifrh pia,e 

v * f I ‘ V k > cartiiage 

*Xi' >1*^ 

Diaphysis 


Articular cartiiage 




NewlyformedJ 
bonę 

w.. n *■ 




Rrimary 

ossification 

center 


PIP 

f ~.' ł ' * ¥ 


J 6 T 4 **■ ( jSjl iiiiiii J O 3 ) 


Joints 'JiaLAoJI. 11 


^jS jA i tń l 11 ^Uo LuO ĄjŁjMjjLj SjjiLjclLli ^ * Ldujl Jjlo l_Lo .Jj*D LflI ^ Jl^AJ 

<LL>-1 JlU La* 1 4^jjJ \ ^ \-łm \ J-nsLaU u-aJL^a3j . 1 * nt 1 Jjmsjj i 1 ,g ^ 11 


.diarthrosis £ 5 >^i 3 idŁa j^La«j 4 2 L*jjlł4 ^ jj£ synarthrosis 

Synathrosis !U>>M 2 tł j^Laii LII 


1 Mj ^ ^ LŁsaJ i Jaj jj ^Jll I ^-u^U 1 jyi l jUjA \ < hit *Vij 
L^jLs jJUjda < ^-c.Jo.c. ^_iuuu JjL-i Lii I ójl&> iUijJI Jłljjj ł SynOStOSIS sLyilsufcJl jL^Loil *1 

*<L4-ą_4ąJ 1 jjb Jh*4pLail ojjbi jjyJLs. jjluJk jJljlL jjuJI <Lcj Jul 

i— ^*a j ..>*ij ł ii?v*i! l j j°. Jcljj jj Jo^Lju4 ^ jl& Synchondrosis *Łafi j^iaii +o 
.j^UU 'ó# stermim ró II UJ^J 

^LjaJl i,n\\ aIojjIj xju_M I _u& JL »II J SyndCSITlOSlS 3QaJijJl JbdLalE - JT 

symphysis ^uji ^LajjYt Ju ^Lal ^ J^Lłli ^m<11 

.cjI j^uaJ ^ Ji l f^jlaULd ^ji pubis 



















i 


Bonę 


Diarthrosis 2S i a^llr 2.11 

J-^LaJU J<S f M~nj l4£^UłłH J^LiU 0J-A lLijjj 

i (14 J£L1) ^JbrJU ^ Ju^ ^ Lb ^ capsule SlIłŁs^j ligam en ts ajsuji ^ 

: Lq_& ir jv*." 3 i^ Ł\A'*-' 

^Lb ^-.j i .o ^wa ^)3^4 (jr^j Fibrous Layer ^wuUi 3rtjfriti -i 

* 

Ł U *.bT ^_ 7 j i I* am^iJI jLiLLo Ą_ 3 jj- 4-^ j - J- ■ >-* 31 1 dJajjLi ^JLlLJ 1 jIla ^kpoj 


ip>* cLAc L_kjlu Synovial Layer ŁiljUt ^ utt.u 

# 

^jb 4 3 1U jpjJU cl Miifl ^Uijij . J.^aU <_JiiJo LLIj synoyial membranę 

* 

ŁJ .jpjls jal*b (JH** d ^, ^ LT^- ł { ^1 .k^l L>UJ1 

LMiJl 4 _ljuIjjJ1 CJjluj , £ 14 h JSLujJ 4 _i_L&_^ 4 _ 5 łj_uj 1 i 

C l,-u*,iJ 1 (15 J£Ll) 4 jj^l h ^L 3 t 5 JL 4 lAJ j>j>-L j * 4 ojLJJ I Lj ^b>J l 4 juHiJ :^I jJL i c LlijJ i 

J 3 ^ *£jJ$ uj^' .synoviaI fluid jijii JjLuJł jljpjJtl 

tijJLSHj w3jjH^Ć=>iJ 1 La 1 jtj .^yLwajLU 4r-JJ * *"* * ^ j m f.U -LLLa* 4 j3LL* 

.(16 J5Ll1 ] 1 ^ ,\ *t> LIojJ ' jJ i-SL_>. I 4_3^1j J r ^ 311 Ą_ 3 ju _ui# 


Hyaline cartiiage Fibrous joint capsuie 

reduces friction acts as a shock absorber 



Ugament 
joins bonę to bonę 


joins muscie to bonę 
enabling movement 


Bonę 


M usc te 


Synovlal Synvial fluid 

produces synovial fluid produces synnoviaf fluid 


Vw^t3-juO j \AJ (14 ) 





















rcJóaJi 





Macrophagelike cel] 


Ground substance 


Fibroblastlike celi 


Fenestrated blood capillary 


Collagen fibrils 


Fibroblast 


4 


n LiiJJi L j { 15 iJSLi ) 






Tendon 


Eroded cartitage 


Synoviaf 

tluid 

Joinl cop- 
suEe 


Cartilage 


Muscio 


Bursa 

Synovial 
membrana 


Bonę ends 
rubtogether 



SwoFlen inilamed 
Synoviat membrana 


Normal joint 


Osteoarthitis 


Rheumatoid 

arthritis 


jJjg. jjfc (16J5 Lm) 



























^uolAJI JnóJI 



roa-JI 



Blood 
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Blood 


^yQ ^L_Lj_łj_U \ -jl (jJLJj ; LlćoLh. LłL^O Lołj-ujJ j y «J ijJI J^jL-li £— L jS J 

tiurtn wUJjuł Jj LsLJI \SS' l '*~ ^ ^ 1 JSLii) (^jJl Laj^L) 4 IjLmj ^Jlu ojLaj L^Łś* 

^jJ! *ja La Lo til^j ,jjil 5.5 ^JLJi ^ ^ jJI ^JLua -fibrinogcns 

£j\3 JjJiiJ ł_jjjjVI I jJb s j h L3jj£.j - j a ^JlL* jjJłjII Lu La duj! l^Liajs jLuirl i_ 1 ,Ą_ 

LajM^ tjfcjdl |4Jt> k j_* 55% ej-s- jrH J-Ł^iJu .j^i Iju» 

^jjl L^L>- £jjq d *j k* j <jJJ J i j^o 44% JSLiIjj ^jJLLw jl>Jj ^jJ 

* i ł 

Ly_iJl 4 iU Jjj3 U>L jfltYig L^Lk. Lal . ^ ij^- 

+ cLwbjH-kJl L^UJl 4 JŁlL J^Jł SL^jajJ! J|4 jl> 1% ^-u-Lb^ 

IJ^ L a u ^Jl! 1 A. ^!jw^-T^b I ^jJi L))L>i 4 ■ ■ ■- 1 ^li j^ ij, 'j . ^ 1 J^Llu } o 1 ^łuJL Lajj_uo_i i <. 



. L^jjUafl j ^łjlU CjL^ba ^jJL Lija .hcma tocrit ^ jtf 1 


Wathdraw blood 


^JLI jjJaJl _utj Lo >_£j^u ( I <_t£-w ) 


h Plasma 

(55% of whole blood) 

■4- Wbite blood celis and 

platelets {<1Sof w hole blood] 

> Red blood celis 
(45% of whole blood) 


Centrifuge 


Blood Płasma ro^JI UjiLi . 1 

łZjLLujjuJ! L^-Om&! : Cj Luj^s- t^jZbftJ^jjLa i^jJl J_4j L.J^ ojLL LajM-pt Jj-łj 

4_y_yab T ^ i~il ij j^Jl ■jJUbSj tLaj!|ibjJ! {J** 7% jjJIjjn JlSb^Lj J 

CjLLuj^J ^ł! /jpOO ^ JjLłJI IjuŁ bh 4 2% <UL4loeLj4 i-JlJiJ d J j A t tl łJjLLiJJjmJ i 

























jJl ifibrinogen *Jum 4i>* J 

* gL&jJL 4 _l i±a s^Liu ^L«ii .gammaglobulin ui^ *u 

* 4 

ii jl Ą- L*L& ijaj L-^LiJjj * LdjiŁjJi *L» < _ r uijjJl ^jrpjjjJI jjbj albumin 

^jdJ 

a ttil .Laj^L-^ ^3 ł>- (J-* ^ joii 7-^La^l Jiiljj 

UjiLJi £_ _l>*jj iIUjS »^jJJ ^ja a r ,V' iU.« i>^11 jljJilLuj! ^ic ^Jo^UłlL d j j o .I , i jl J.-J-.... 1 ~ i j 

jlH (pH) 4 ^ o Lii 4 _LbL*I1 Ą- ^_^Lm 3 ^jjJI *łZjL^j^SjLJI JLo iAj±£# CjU^jI 

1 g «_l 1 ji L^j^LtiLol ££ijuQ JL*Ji .łijJU Jląaj Laj^LJt (jliS + ^ Jlu 5 La 

# * 

cj LU \ ,ii /11 jjijj .J5 jj LijM-JI jjls .wilii ^»»1 *Lłj 1 £jjlJ 

*4«ą1£JI IŁ, l^Ła łLT JjjJl 

L^jLlOAJ ^3 * ( 2 3 ąĄ m 4JL jJtiJ <AjJdJ 4^ŁJ jjIj ^^pic 4_L_2 lJ ^Łj-ujO JUU ,A jji L >L*- ^jhjJ JG 

JałL^jj .eosin j^jjjjinethyleiie blue ^Ui jja lL 1>^4 J^aj \ 4 * j*^ 4 r 

* ł # 

■ " ^ k u*o ■ i ^ ■ ■ ■ 1 ^j 4J *^a1 i J 1 . Ą »“ , ,,1 ^ jjl itl ^J1 4, ■ ■ ■ • L^_1j4 J£ lT 4jjiJJ łI 1 ^ _■..0 3 JlC. 

Giemsa u»> s .Leishman jUŁJi Wright Ojtj :4Jjljoil j»jJI 
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Blood 


Blood Cells ro^JI Ułló J 

Red Blood Cells (Erythrocytes) U Mi L2 

:2_JbJ 1 ■ ~ J .A.Tl ł j <,_1_ 

. ^ 3 JSli ) tliljlill JjLjj La I JU&J i j* M Lu iJLibjJi ^JSLłu Lg- 

4 4 4 4 

cLiutJl Ci>J dJ-USjJl Cji jj n i^f i .j^bMU cLu^uili lZjL_Jł£ 1 jl J^JJ ._ 

# " * 

, Lajj 1 20 IjlJłj 3 Jut>o Ajjpa jjl 3 JJ jJ 1 LijMtC- ;j Ui * 1 -^4I -^J 

4- jum O J (jJ^j^j * p-Hi 2,5 j-lc. 1 fi a <» jijjj tjim 7.5 jJ^s ^ 

Ulu microcytes ZjjJu*al\ urn 6.0^ U j±s& J2 j L^LkJl ur ^3 *5£jJU 

.macracytes Sj_m£ii u^j* jum 9^ Ujiai L>UJ! ^jG 



(^n-44) i ^ q.. j Li y^* j4^ j j*- 3 ^jA^j (3 y^ ^) 

(jLwy) JSLiiJl 4udjŁ.T.j # aJLsJ ^MłU.1 

/ąA>. -JJ.JU 6-4j i ąL.t.l.H ji J Sj- 4 jhljjśuLji /SUlL^ 5.5j 4 Jr\J Ą- Lł^jSjJ ^jljJJ . _ 

Jl>JI 1lj^L>t jj^jj \ j j' Ą (jyjJl jLiuj łjL^jJ^ jJljj j^Swyi 

-> c I j^>J l L JL>J 1 -iI^ jj (jjJl -UL>J l ^ a i ul Lo_Lij i anemia f 4f i j^i -j ^in^UI 1 

4-4*3 Lik iĄjjŁjjtb L)j^ jl <U UJ i jijSi _xjj *polycythemia 3j5£ 

* ^LlLs j* - I l U* ^jjSL] t Ł J j^ 4 d***j * Lał 4 - jj *j Lh?-LI ^_>-aLitjliV 1 _lul 


mbbi 








5 


ro-^JI 


J-aLsJi 1 * hemoglobin ,jr\jjia* j.g-ut 250 (jJłjp-r 

CuU I jlj iglycolysis ł ^ ^Wl v-l&ŻJ .“0^ \.J£i ^tju CjUjJhjt d -r- ■ ii^ >u 

4 A 4 4 

Ą_ljU Ą- Jjli fcJ ^1 IjJa 1 j |jj *^jjl jJłS Sjja djL>- Liu3 ■ ^ * J I U ^JjutU ^ya Jj^l 

Jjlj . sickle celi anemia pjtf i >si 4iU* Ą- ĆJJljłj U< . .V ij j;. *. i 1 
ij oJUi ,jU .glutamic acid Jm vallneu#^ 

<JL>JI £ Jut * ęł jjt jl _ł JJ k jJJ jJ <^fcJJ_K| . £ 3 J5 LlIj ) J^LliJl 4jluŁJu4 X±U3J £ l Juqu> 

« i 

Jmw^j 4 r L - !JL=Ł ^ ^UJbj Ą~ ^ jJl jJjG ^UuWl frLLaj' 

* 

ł 4j ŁUJ j^U 


bitieJl yj *> i j>^UA 4jUr JlLk. ^JoaJI j4itj 'Ąr Lj>U* (JJ^-łj 

cjL^łłJI J£ erythrobiast a*au *i>** J^es erythropoiesis>^ł 

-cl ux>» l £j^ reticulocytes A-iSLu^ t i_Ą_ut <Ll^L>.ji cjLLuo^jJ^ * j ^ ^Uj^u 1 ! 


L>łL>JI J< "oj * Lu l ^jlII LiiŁi- Lł^j 4 uS^-L.o.u ^ b^Łś-JH jJiAjj <LJub 

Ł .. 1 t I 0 J Lł j I ^ jJ I A. Jj I JiJ I Lut J JuJ, ^LUlJJ 1 f \ JS_fU_>n_ I ^ jJ i L ^/L_>*- 1 % 4±UlJ ^ '- u Ś-U-‘ j J ^ 


* * i t 

rj£L I j-±j£ 4-*Ju ju4 Jj-LiLU jLab^ JU Cju* UUj 3JU- ^(l^T 1 

White Blood Cells (Leukocytes ) »UmJi f jJt U 5 B. 2.2 


■^j^ja^dl L^jl uJL!j .^jJI Loj^Łi Ą_ oLj^Lo L^L>Jł &jjb JSLiUj V 

* 

1 jj <|~C llji .Lcl>v^/ cJJ jJ Jt-Uuu-Luj 'Lą£ . h—ijUś^ 3jJU A 2-2 j l ~ r ^ . d. . ..'VI Jj_>. ^Ju_JI JpLuuJ^ ^J1 

wdut i. ę 1 i I ] \ ^ jjl Lj ^Ł>» sC\ f u3j ł I ( J£LłuJ ^bjJLuuJ i JL sCjI Jii^ 

*{5 Jlui) agranulocytes b^itrij (4 Jl^JgranuIocytes Łu^aji u^ył 


4 4 t 

L*A tulił m j vJl ćrw^J-i jwaś L$J (j;_^# ol J Ląys, : a^ u ^ Łj^ 1 Lj^latJ! *ł 

4_^wL>Jł jl aJ^UULI cjUj£LXL Jłu jj Jj1\ iSpecific granules ;2uoLyi - 


* ^ jJ I <Ulj_lu=i 

jukiń j *5JL^ tHzurophiiie granules feńfri u>^ a^pdł DU^tJi - 

« e- 

j«icL3^i tCollagenase J-uu^HjS ol uj-kJI i>jua 


cjLuJpU t 5J^UJL' L>UJ! 4- lysozyme ^aii alkaline phosphatase 

RNAase j . cathepsinu^j^iSj :acid phosphatase 
AjJutia U^UJI ^Lw. Ul .pl uU^yi 4^-b^U, L!iUJi il_ Ujc>b ^U! phospholipase 

.histaminę heparin ^L-ja >U^ VI 













Blood 



-.-> J 4_? 1 1 ~ VjJ ' J ( ' - . J I d J - >■ J3 1 -*■ i 1 a (' Jj- 1 . j d, I i i * J1, 1 L jAJkd 1 J j ^ j ■ j 1 ^ 11 f ■ ■ -^ 1 J ■ 1 * jijJ' L^Łi- (4 I I* ) 

£jYą±x** ^ji>Z V i 2 ug_1i> 3 jl 4_^j^ L5L?Jl i u -t a tJi u^aś^ł **j 

: Lj_& Lj^LsJl &lxJh JUjjOJ £jjjl I~J .JO 4 Ijl^ kl_l L j l j- L- > - (J^L >0 L^J 

.du^L»-Vi Litj 4 jjLLcJJ 1 Lj^Ls-J 11 







(j L l^j ^ 4_ij) djjil l j5^"* 1 dL *^^j ^J LC} 

:eLdŁfcj_ T l a jJ ■ Lj %>. c_: i g r. i j^j I i 

^Lł-o^S/ j ^ 1 J-Ji juc, ^UwJ 14 X lj LajiLł < 4 - Laju£: J$Ah L 4 J .1 

»<ŁjU JjC- 

4 _^J L^l, CjLj^JlS J ^ ^ I fl jl y^tl 4 _ 3 c_l-uJ^ CT^l : “ 11 • j ^ m '"' 1 * Sj^lJLa IfM i II t - _ 

{j£. ź— L^Ł>J1 &!x& ^aLmjj yLlJjy j ■ p- diliJ jJI <ju^JJ1 oLujaIIj cA aj < 

1 _Lii | ^ r Jl ^ ■ - 7 - 1 r-.fJ .4_i_i jjJ 1 i-±JJj ^LgUL j! ł 3 JLusJ. ^ ^al,<iit>-Vl ^j 4 jbls ^\jC, Lq^ t 1 

f 1 itl ^ jJł Lyjfcr Ld J-Lł 4ojIj 

ji juJ i 1 jufe Jlójji *s jlLc. ^ jJl jjJ jj^jLo £l 25,000 jj 15.000 _ui jmj -3 

.yLJl ŁU 10,000- 6,000^1 

d_2b.ji ju Lł^LiiJ! i? Juib y-1 jijl ^jS T ^ ^JLu j ^ i iA l. ii i ^ jjl l_] 5 LthJ 4^aL>Jl OLij-tilj LLisI jjlłmjI J-*j 

. ,3-Łj-eŁfljJ 1 























Neutrophils b^Lyi 1.2.2 

# 

«■ 

^oTua .polymorphonuclcar leukocytes ił £. L&uJl Lł^L>tJ! 1 *>> >I 

■ 3_J LjJ 1 oLL^J Li 

fc^LidujJt ^ jJi lb^L>- j jjł ^Vjjo %70-60 ,j!£LifLG^ t |im 15 j 12 7-3 ^ j2ł9 L^J J 

. 4_jJ_JJ 2aJ_L2ŁJ 1 ^ J -J i 5j 2 t>U LbJl Jl £1 7^J^ J)Jjj ; ^^ 3 JlC. Lb^jJJ ,t_J 

cuLiilfT t i Lj ^ Ub^u^ Lc5 * Lj^LaJI £Jub LajySLJ \ 3 J-La 

.(6 Jli) A j , L ,,'"i I AA 3 'ijJJ 1 L U n r J 

* # 

^Lu jlń/tj La^£ l^Ja-Łd Jl3c3j J-uaa 3 ^^Jb^ .4^1^- łu! m 

k_lłq ^itsLir cjLi_lj_>. LqS ł(6 JSLlIjJ ^^ ^jSLiij 4J L^JLa >|im 1.0 

Lijjjl (JIiLcjJp^ L^-jJSa i pm 0.5 Lij_Lal ^Ljjf JJuJl 4_LLa ijr Jbj u5^ 

^ Jui) Juftjjj V i l_JJ JUM^jpJ-l! SjJU J j i r ..j ha s dftl U U | ^ j jjJjJ| jJu-e^-U ^L>. J[ILaJ 

,glycalysis j^S>btJł oKJuj L^Ua ^jj U3J j .Kreb^s cycle^HojjS Sjja 
Jjl£ £ja Lj^L>J 1 £Jub yj^Lcj AjjLsłjI £JUbj ■■ ^r 1 ^ r .XVI ^J.As lLłj_liJ ^ L3_J1 ._A 

.necrosis wjti^ i j^LLa ^j^ku [**& «L^-al j, r^ > 11 


^4jl jj_ijuJ^ ^ Jl£.L2JI 


^ 11 j J_LŁjJ! N4 —?\f 1 Sl ^_U I 1 V . 5 JJLłLc ^ LImi ^ ji 4 _łL>J d 11 j, j X r '! d i j.g ^ a ajjj^a [ 6 j 



■ 




















Blood 


* ^ ^ LI 4 _ 1 ^ ^ LJaJ I 1 j * (o U Luj / — 6 ^ jlJI j- j La 

* 1 JUl }U I jf> I cpa JuL£l_a i Lj-p£LJ 1 CLl^L>.j * 4_Z_l2 jJ 1 # Lp* VI 4_>- jj w - "j" J Ji J£L_H 

£- # * 

Lgli-l-i^pJ^ 1^1^ r.M ^3-Sj <Loj*iJl ^l m^VL iUj-*J 4j ji£ Lal JLfll L V-sJl 0JLA ^ U . “ 

i ^l\ lysozymes assj&\ ijU^pyt jIŁj .cdJ5 jju* .phagocytosis ^LoUi a au. j - 

* 

jjic. 4jjLi_n AjjjJLJ) ^IjJUj SJ jLdU L^ŁpJl ijy? 4_Łilj J$ tV >j . Lj C&_i \I JJp- 

. Lj^SLJIj 3J jLłLU L V->01 ^ LLuv JtLsu ( _ 7 jJI ł pus jujuoIi 4_> j} j 44> 5 j La 

Eosinophils ^i^ł,— y t iLu^łU. u^GJi 2.2 2 

* 

:Lbj jjl oLą^mj LV^- m "_*_ 


*pm 15j 12 £jLi 1 Aj U a ^ji^Liaj-iJl ^jJi L^Ł>. 4-2% * 

. (7 j£Ll>) 4 _LJl 3 tn^lj L>J JujjL)~j 4» 4-p j^Lłj jji <lSLjji |J^)~ ^ 'J L 2^ n">rtł Jjjp L^- ^ 

(£ jl>* I^J I 4JuJl>J I A_ d ij >-ł 200 Ijp^) U, lJ2jLujj>> i Vi-^J I ^ j^3 L^-p - 

.(7 JSLi) 4 jj>L internum 33*1* L$J i i i LlŻjjlj _LsL> jj 2 w. j-i j j-iI _j ŁJto <«aj 

* * / - 

.arginine Cz^ji -* Li£ major basie proteinLu^j bo^Li cjLa 1 


^l£L ^^Jjijjjl \ jufc filjj MJ^It (jKJl 50% JSLilj i~tji'%. 

:externum iaiaJLU cjU^ .schistosomes wLaiLUł J!u oLLUIł' 

Ti \ T A flcr* jj * źit i j ^ ^ < J^uLd^jis 



HG UiiuU<JI uL*jjuJ ■ a N 5 Ijill i <UÓ 4 U> 1 1 ■ ęO UIaJ j 2 Ł j. 2 ^ tfjjjd ( / J^w 1 



■ 




















ro-iJI 


* * ł 

"Ajujug-lJ ^ wJLifuJ 1 * * jJjlyjJL 1 Ji ^SJS* jJ IJ w , 6 ^ ^ ' - jH- 1 '^ ^3 JlL>J 1 j=L_ 4_ą l_Jhi 1 l j^l £jj - *> 

.4 aW flirt Tl ^jTjljjJI 
# 

.l6ukotri6T16S iLLbjJjildll /m CjLLgZtJ^l i jU 1~ l jIjł^o ._£ 

.mycloblasts Iu^Lm b^i* ^ ^k.n *i 

Basophils^Ub^=»Vi ^o&U b^LiJi 3 . 2.2 


;4_JLU \ oLq_^uJl_J L>L>JI *>JJb *■ * 

, ijjl oLat-ł-mO gL- l j 'JJ*~ L—UŁj^ąj ijJJjJj f-1 ■ U L] 1% ^Ul JjiJ *Lu-uj J^LulJ . I 

v*ę ^O-uiiLu S j->. 4 jxA UsJ - 11 Wij * pm 15 3 12 1 &j U a 


- ir J d$JJ^ j4 j 1 ł ( 8 ) JI1T1 0,5 Jj Ju-tj jJLłS Ig} 4-i- 3Li* oLujj* jj^t^ f *ł_j 

■ jJb .1 i LiiJliS -b 1 ' 11A 3 1 iuL>. i * .. siJJ Jj Jjj-Lłąj Ijij 

Ł 4 L-UI o>Uutil j^LlłjI ł x i ■ CjLujj^SLJ *r.j Lu-; > i 11 


* ( 8 JSLi } Iljj JjjjSjjjjJ. T ^j-a 4 -LIs ł1jLj-q^ , ^ 



oLui> -B - M li Wl I t SjJwdS' - i- r . ij.t j djJJinJ j-^ 1 “ dj^id (8 J£w) 

* 3 1 jj = N ;jjjj 1 ł = M t3 = O ! 1 4_t jlc *Lł 


Lymphocytes SujLŁłUi biUtfi 4 . 2.2 

* 

jSUi 4jTrlrt 111 ^ 3^-3 bl <Ttf \ iZiUljj-flĄjł 5 JlC U^ŁiJl i>JlA t fl i n-rti 

Ł* LMiJl 4 jla oTj^^j Jmmunoeytochemistry 2u^mi ^L^SJ! 5 l '; i LkJUJu>0 


^ĄjjUaj^ŁijT LMkJlj 4 jjjJłJT J 1 !jJJ Jula ^UsjJI 


——MII llllllllMIM 

























j u rti i jl i (im 8-6 7-jilj^ Ojjłrip La[ A.H.1JI L MjJl Ljj^ 

^ub jjUiij *antigens juZJi ^ .u,v,~ .pjl ^ s^£]t L>UJl <jL *(im 18 

* (B) 2i_u L j] {T) 
Smali Lymphocytes ^JLali lujiz^Lh u^ajt J 

t^yJbJL < Jii<VT)j iSj^j 4 jff| rt oUl 4 n ii ilL SojLji L^Li. *>JljŁ 

iljljtjaĄJ 4jj_di Lrw La ^ La * q\*a>-'^ i * 4 " J Laaj' CjI ^ I 4 J , 1 

łt Jjj^| LijJJ ^Lł-Ł^a 4 _LjXs ujLi_LjL>r i^jtlstj JL-^J) L^Jj , £ 9 ! J£_ilu J 4_aj£La 

, d _j. j j j .. ^ i j j l.* 1 '.}! t.A ^ ij + 4jul3 Lj _U 2 




ŚrM* 



' ’ V V v 


Ąjjj — nu bflljj -N ! = M .4 jjLóI tLdjj 4iiłjJj£J| <jj^au5 ej^a ^9 ni ) 

Large Lymphocytes 3^0 1 *jjLa*lIi Lj^ąji , v 
uy^i ithymus gland sj^i 4- u$£5 (T) :Ujł J-^j 

bursa of 4_ jl <oLu!Ji A. bonę marrow (<ai*ri £U*i 4 /UJ 5 (B) 2l£u 

-jjjLsM cloaca L_jj^dilj *_3 j SujiLiI L>>Ł>. ^a 4_L£ i_£.ji j jjjU n 4- Fabricus 

LLii L^LkJI l>^ 15% JSL^j :B lymphocytes 2UłLJi Sujli+lfi ,1 

jj^iJ Laj^L LMi^ jjUZjj i4_uoL>. iirt CjI jJjjg 0=_u_i L&jw^" JU£, S-lL-ćS-o 
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LjJjkJuJ bjjXjjL 1 1 j?JL4 j^» i uLoj^łJ^ .3jLial1 *A - .^S\ a $ j^ąjŚ C/LyCiS 

. 3 J j_^=_ 4 JLiIa CjI jJjJL 4 jjLj I jlLc, Ly_>J \ <, ^KrfTfl 1 4 \$ ni 

:.Suol^JJi L>U*JI ^ 80% :T lymphocyłes 2 l££Ji 3UjIa*0i .2 

4 jjJlU L>L>JU 4 _ljjiJl ]1 L>yL>Jt ^jajGj CytOtOXiC CCliS ■"* 1 biAdth - 

* 

^Iłj JućiJI Cj\ JlIjpA B j T LiŁ>. jJL*j I jtpa jj-oj j helper Celi 5 uaU* 1( biUtJl " 

,AIDS Jl 1 4 4 

Ja2n LS 4_u!óJI ol-L^i ^Lłl^VI suppressor cells ~ 

*4_ujJlJI JLeiaJl CjI jJji, 4 jLkIujuVI 

. i ilhiiiH L^J ^ r tt -*I TI M y f ^ JLuS łZjI jJJ(J3 3 J^aJ fi łj) memory cells 3 bil* - 

Monocytes Sju^jJi UiŁatJt 5.2.2 

Ł i j ^ * 1 CjL<Lu3 Ó Jl£L L>UJl i?_L£J 

i £ 10 JSLw ^ 4jl 1 ^ JSLmj ^ i^jLuest* L^Jji pm 20~ 12 ^hj ^_Lłs L$J 

. 4*jJlJ U LpLa i_£U,LaJj . aj .~.~ j a <U_LjL oo! LgjjLoa 

^jjJJ ( SJL*. a i MI>-I ) CjLijji. (_£p-2*J .Ł>J 

4.^*xj j xjj Cjl Trt ~>j j BjwJLuS Ljj JU_ł5jjjjg 3JjŁ ulLjjSj ■■ a T4_uaj I A,X ■“. - 77 

pinocy- cjiU^*j iiLi-i oiŁ*^ 3 jlł I 4 J& iLr ^Jj^ f^ 4 -^ ^1 * 3 ^ 3 j 

.tasis 


ojjMJ 


J l J ; '-^- - A (5jJ Ui 1 ^ t <Ljj ń jvlSL r ' ^ (10 iJJ ) 

i ii-^ — G 
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Blood 


^ i 

*mononucfear phagocyte system SłjOM 3 u*1j ^Uai L^UJ ^ 

JtJ LcjJ dal ,^fl «d . ./AM J. ^i" r .," T 4 jJ_A jjl J Jl>t JJ_jlC Lj t 0 JL 4 ,« _l LaJ*.<.iJ Jj 

4- Sb^lŁjUi ^jL>VI L>UJi ujL^ .macrophages 2u«*b L>U* 


-dcliii Lj^L>.j jLuall CjI jJjjq ij\j JucLauJ^ i*3jL*jJ1 

200j 24 (^ru 3 j^jlU ^j~ij^ jjl L>Łv 8-3% J^C<*_i 

jdjtftj jluJi a^n^tt b^Lk 2ójbU JjJbJł £#*£3 



( )im )jJm h 

LfiUrflyi 

I0 6 x 6-4.1 

{itlftll 1.) 10 4 x 5.3-3.9 

7.5-7 


10,000 6,000 

15-12 

t n b>u 

- % 70-60 

15-12 

iJjUili J 

• % 4 2 

15-12 

f LwfiV’ ,-^al-fc. . t_j 

-% 1-0 

15 12 

£UVi . r 

- % 30-20 

18-6 

jjjUJJI . j 

* % 8-3 

20-12 

s J) 


frLłiŁuJt ^ jJI Li!U^ Ą _» I rj I T1 jjJl J>_4jhI T 

Platelets oj^o^ji giLójaJI ,3 

iLy^jjł gfcUAaoTt "<\ a ua 1,3 


» ' * t 

V l^jl jmjL thromboeytes 3U^*- UU^i L7 ^ <44jJb>- *1 Js^-1 aju* 

:Lgjli«£5 Jjj 

4-4OO.00Oa 200.000j Laj*) irn 4-2 ^nj jIłSjj JiA I 4 J ■ 

^ jiL J£ 

»^kJ< £ U 2 4 . megakaryocytes h&& <> Ias , v 

■ alJi ^ ^ ■ mIj n’, ihl i J>j]j I ^jjJb *^i 2_± LLl' 4 j->*jiL>- l-> 1 j j łJiJ <m .7 

4jJk^j^ jjiaLLtJ .hyalomere 

,(11 J£L^) graitulomere 

*=* Uj>LJt cLi L cjbUJ^I open ca nalicular system :su.j2a* £L £k ptiaj .2 

. ^ jJ \ jZJ*-U 4_j_L*JI I cHiLu^aJ 1 Jj ^ŁLs \ ^a-UajJ 1 l JuŁ \ 7^- *(11 ~v ) \ Ą r^nn 

.gSlrt.^ll JSL£ microtubules UJ LlLLUI £jjQ Lo ^s_>, l #JjJI *_* 






















yi .dense tubular system pUai *jąJ! iJu* 

* Sui_3jjl 7c_jLL l-sjłJI Ą— Lujj ^ ‘JJ a J C^^ 1 ' -— |l| -^- J 



? 2< 


S ŹL- * ^ t d-LJ Ji J|TJC 1 1 d_| j. Ą ■-* - J (11 ) 


Ij4J2 jLjLuji_jjj 4_j_1j3ji jp _b^Lc ć-I-lSujlJI tłJo^u .^-Lł 

.jjliŁjJI 4_i^_Loj L3 r ^ - J ^ 

4^Lja[ i LjJjj£jjjJLI £jja J _L£_s lIsLjjjl^ w 44JA* *J 

i> 

IjjjŁj > O Ll-j-u»J '■ p^ŁJ^ 

250 jr^i LtjJc^ 7 j { j^i ^dense bodies 3L&ijtfł f*u*».Vł /i delta granules UJ^ uUu».l 
*serotonin oujjj^j ATP^ ADPj^j^is łLijjji 300^ 

iSj ^3 *nm 500-300 o*j L*jJa* , alpha granules tar i .2 

3 JLC,j 

.syLkJt .-sLJI LiKi: tzjUujJi! L Jambda granules i^u*? uLu» .3 



















2u> 4JJ1 3uiSj 2.5 

5 Juu 4jj-ajjl j-4- 

jlIc. uyy^jS -auł Jj^ij ajjjjJI gSlfl.^ll £**33ti*p- iprimary aggregation ^ji . 

.plateletpług ^3L^ ijtjLu. ^jjŚ5a (12 J&juu ) ^_j.-_ aV 1 3 jLIsj A_ £^>_>J l - ^ 1 •■ ~ 

LiJ^ i>° Wiljji** ylń.rtii jUa3 <Ua^ secondary aggregation .— 

1 *~ j > j jhJu ADP ijiljiS* * LuJjjs 

ij* Lłjj 13 ^l^>. u^j cjMdLij ąLAu u ł ^ :b)ood coagtilation ^ałi .? 

ĄjjpajJl Ąj£*j^ T ^j ^jJl Ldj!!iŁ) Jlkj 4 _L>Lojjj iJIiLJuj j jj- 

i jj 1 L^liu gLu 2 -L. T <£Luii JiSLiitj fibrm ^Ju jji ^ ^ i * * o^Łc.LłlH 4jl& 

biood ciot ^ jji 3 >i* JoLiiJi iju* ^3U 7*jl f . . -~I ^ j> V I . >y_ J lj 

. (12 J£Li) thrombus 



Red btood cells 


m#*r' 


Fłbrin fibers 


1 r '» 

%’• v j|^r 

^ Ir , 


i NT 

^ ' JJHfc 


"l 4 , i' ^^ ,,,i "T^li i L lit' 

Platelet aggregates .. %mm 
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•1 




,<„WV 


i j 




W _ J jBr \ •■ V 


,uLł li- jjuj L*5> Sj-li- i_óJ jLuuJl 1 ) j*^ S^ii- (12 J££) 


7 łj 1 rł,i.oJli Ą*. Jjru j£,LiU' 4 jłjjj ciot fCtraCtlGIł 1 .-S 

- SjŻLiJ I 3 UJ l ^LftSLj I l l£JU ^ ATP Jjf Aj^-a jJI 

uLu^ ajU. oUjjjl JaJ^ 3 I43LJ' ji jJj colt removal Sj^yi SJiji^ 

SuLLu plasmm ^Ai>^ * (^ 






vju^lmJI J^óll 

OjJjćułJI O^iiiiUl 
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Muscular Tissues 
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Muscular Tissues 


5uaj^yi jJjj i<_i^3LuL! djuLdILa Lj^Ł>* ZLiLuaaJI 4 jłuxjVI 

t- c * 

I-jA d A d-Łj-uJ^I i »4jl 1 £>UuV! i 11^ łJ-Ljjdl 

d L\ *a- a a dJLjjJLś d_jLj 1 A L-* + j i I l A Li I d 1 t*C t £ i I t,** i j-s * T I i a T * £ 1 d . 111 \ji d i 11 a t \ ^ d 11 C i _[ 

* u 

Cj UłłIłsej L^J <*£, jjłLsj 4 i_}jJd) ^ 1 _J l ^\a CłjlLSJ i Cj ^L*duJ \ j . <c, Jj L JS l j [ i ii n LłJs ^ 

* * * _ * ^ 

Lal * \ 4 tryiidj V LlBj 1 * 4 ąJLu ^^‘~lj)» 1 5 '^* 1 ^4 *■ d j j ^V -- 

* i- 

jyCLtLuj , 4_i L ,b >jC e">l UjU ^ ^1 j. ^ U>" V jSLĆJi 4_JjJL& ^_flLJl \a J^C ■"■” 1_£j'L3 *-1 * -H 1 LIj^Łł^uJ 

* ( 1 JSLtli) #Jójja Ljljł i 


SkeletaE muscle 


Longftudinat section 


Gross section 



Gardiac muscle 


Nuclei 



Strong, quick 
descontinuous 
voluntary 
contraction 


Strong, quick 
continuous 
involuntary 
contraction 


I Weak.siow 
involuntary 
contraction 


Mlf 1 ^LlLĆuJI ~ A y -'^1 iZjLajju j^JLl jŁufJ ( 1 |Jk£"UI ) 


Sketetai Muscles ćuiiudUl cj\lrSyii. 1 

ajs^jl o^UwJl 1.1 

*jiirn lOOj 10 L&jix§ ^aljub 4 ^j l_^ia *<*i L i^sL-JI *ja (JS - . i 

ł \ Jj2 I Sj-lIsLjJ 1 LaUi (JlLa Jja 1j£. ^£. 1 L5L>J1 jlćiB Ą- wjUClJl I JLfc .> a~iłjj 

3 Jul d jl ->>d- 4 _j_L>. ^jIL>u ,ł_j 

djLLkjliiej łIj^ i 4jLdajJl 4y ■ .i 

( 1 Ji-Ji} \Sj^- 






































b * 

Maj l^łj JoUhj wsLJVI ( j-a bundlcs 4 l->>r JS łJJLS 

1 jutjjjtt jLi^j ,(3.2 JśL£,) epimysium ^>UJ1 ^juUł 2£ ^Lia 

ollj£ .perimysium ^ yliJI Ji (JSLtliJj LlUjxj 

4 4-i£L<-Jj ^uń ^L'^j ^jlulIj J^btj miiscle fiibęr <^i«łc sJi-J Jl£ j^lis 

*(3-2 J£^} endomysium ^ 4 »iaN ^>UJ1 IłjjłII i ju* -ajjułU 

s * 

* 4j aLiJdiJ l ^^S.i ~w L^HjLill ^UjLł^sJI 4 ^ r ..\V1 



Gonnecfive 

tissue 


muscle 

muscle 
fi ber 
bundle 


reticulum 


myofibrilaments 


Sarcolemma 
frber membranę} 


Muscle 

i 

Muscle fi ber bundle 

i 

Muscle fiber 

r 

Myofibrils 

Myofibrilaments 


w . ■ J r 1 ^luui I y i... * TI jŁ_ 1 oL^óuut ^>U) ^LuiJ ( 2 J£iU ) 




















Muscular Tissues 


ŁUSLijl l 2.1 

LJ (jK. J A ■> J JLi*L 

A ^3^ AjS^ jJl ^ ^ 4 [ 4 JiSLli J 4 JS 0 L 5 JjliLLa ^IjJj 4 j J^JŚL ^> 1 tojU 4 r" 

/j Alt ruj* - <._ 3 o <? f * .1U 3 ju!ki jkjju ^ j^>Jl ijt ii # 1 ^jji' anizotropie 4 <1^ rjJ1 3jLii1 ^jJJ jj 
3 JLur J-JlJU ^ ^3*J1 jjJ y^-L^J j^jjJl isotropic <xJ^ 3jLujj[ 4iiJ JJ I ^3 j>. AjtjLdJl 

.4_iBjJo U3liJ 1 uj^ in 1 t i Jub 4 - jgkj Lq£ ,( lUfllIiiŁ I sjjiaJ' 

* myofibnls A^ImIłsJI Cj la.j-j.IT i ^y^ju d j1 1 jln ^3 CjL-łuo*- jj^A U 3 ->. 4j1 ^r. 4 jJL>- JS —j 

. (4j£3i) pm 2-1 jJaj I 4 J 


N 





A bands 

♦♦♦ 

j £jl ■» 

\Afc^jłfc A ,4%, 1 


B bands 

tt t 



y i jjyNr j j 

y * f. y,i 



_ 

(A) ^.jp* . [v> y l jK^ j_ój^ŁŁ ^jLLuJ <4- 4 ; 3' ^ ** j C4 JL£jij 

( N) 4J3J^a- ri p>!M J (I} ^ 5j£l jjl 



sarcom- 3 UIwć 3-* Ł^ąli 4-u*jl jlJI uy-y 4jb>n1l ol^jAtl (3^33 ,^ 

i a .^Tt i a ^31 . U i _ r c.ju j]jfeji) I 4^3^ *■ 3 UH £jjb, jlLcj crcs 

.PIH 2.5 ^ L>-jXwVl 3JU- ^ 4-JLi&ję. 5 »U* JJ Jjla *(7^5 3^-i) 4_ulj 4^3^ 

"L9^J Cx^[ ^5^ ■>>« 11 *V\ 3 W Ą_ JflilaiiuJl ili^j £j\ tLuuljjJl Cl^ * j 

4- sctin ^tuu i jjjtj jc j^>-1 o A Aj4j^- my osin ^ytuu 4 Ja^i^ oLLłuo-, 

, (6 j 5 (JSjIi ) 4 _aLl£ł*J 1 oLLJJ 33*J ^ 1 ^>3^j-^ * I ^- i 3^ - 

JjLiu nni 15 L1 ^ ^ 1 l |_ini 1,6 ^ l^jt* 111~tl ^ 1 \ .aJLu 

pim 1,0 L^Jala ^Ijj AójjłUI CjLLł^jjJI ^3^j *^LjałJ 1 3*UStl H u,Iij A 4^3^ 

-6 J£3!J1 ^ U£ i jjju 'i**^^ l_^J^_>- j^Luj dt^_.iłii l "Ap_a nm 8 1 ^ 



















Z-Line 


Z-Line 


Thin filaments 


Thick filaments 


I band 


\ / 

,H nzone, 

A band 


I band 


OjJjćlsłJi O^uiilil 


a i £_j]c} _i_Lc *Zj • 1 Jl-ssuj **ni iijl [p jj j jj* JSLjJI i jla ^Ińj jU j>£ 

JiA jlu V <iptj t ~ J ^j^Jlj I d ! \ ■->*-' k*^ \i \& .sarcomeres ^uLdjJi 

.śJujcl} olL^pk. Jd* 4 Jći_JLc A t <i Mj *4 Injl * Tl ■ ^ jj ^ ^ 

JSLjJl <=L_ Lq£j , (6 JlSLu } ■ ( _J£ r d Ą* ■ "^ ^* *‘“ ćux» 

JfrllflMft . lŁti 1ą o U^ l_i. 4 >. 4 d In ^ a A.lńjlr 1 1n i rij Jl^CjJ *6 

j U I t ^lil U I l?Ł l t\ 1 I^ J l d rt U I fl ^ Aj 4 j^ L U ?Ł. JC r^. I d tx li F d rtU f J f-'— ^ > ^jjl H 

creatine £jubji C^j^i ^^*U 4 jl& oUjjjl^ o^i *(6-5 J£_ii) sjjLłLo 
ATP ADP jju^a Jj ^jnjLłjS ^ya t->l * .rnj.Ą Jjj kinase 

L^*ti J j^Luij^u ^j^LJk 



(■ "-**-■) kliljjli' s JLi jui iaiuu j 4 ,jm_ij a * -*j 1 ' ^jJT J ( D JŁn ) 

(7 JSL*i) ojk\j sarcoplasmic reticulum *kd±\A 3bl.Ar 4C ■ ~. d jLJn* U 4_J_>Jl |J^j_30J| 

w ^ 1 ~ ^ 1 J 1 ^3 LijJu^jpjJU Cy* JUłI ^Jl 4^Ljal 

niyoglobin 
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H Z A I 
band band band band 



I } ^ 

H lina Z-Sarcomere-Z 


Myofibril 


. . .. 


- 



G-acttn molecuies 

:v* 


z 




Myofilaments 

'cml'. 

* F 


-MM 


-actin filament 


*•-".** 


• « t 
* • * • 

• *• t 

• ft§ 



Myosin filament 

I 

Myosin light chains fi 

1 «*<-' 

XXxX>C3CpC 

v vK, 

Myosin heavy chains 


t *A 
*»> 
*>>» 


^LsLoll «ll ^ylc, ^^ irttti ^laoSjt ijrtrfJ (***J 

J oLta^ji*. 43 '%£> £jy& JaJ-Jl ) 


I band A band 


I band 


Ran ot a skeletal muscle 
(fiber (celi 


2 disc 

H zonę 

Zdisc 




w 






linę 




Sarcofemma 





- Sarcolemma 
Triad 

Mitochondhon 

Myofibrifs 

Tu bu l es of 

sarcoplasmic 

reticulum 

Sarcolemma 


Sarcolemma 


Qij 43 ^ŁtJl .4 jKjA d j^ 4 jJJ^ CjUajji, jJI 4jL>n|i 4SU^JI ujjtjj (jhJJ jŁwj ( / 4j$l£l ) 

V f 

uLują>VIj 4£LlmJI fiJJŹ 










































2UISm^i 2ULi*Jl uŚLIYl ulLu3.1 

: (jr 4 jjj# f Luj' ijJujajJI fibrils ilillajjj. gjI jÓ 

s****a£S> r^a j SLr^ij 4ju ali 4_jii_Lj_>- iZjIjhqJ_la Aj_uk j^cpjjS ^ilCtll} ^jrClS i .1 

** ^ 

UUi LJjJ Lj^slj I t>n_j wuli^ * nm 5-6 jJLj jJk^j (G actin) 

JULujIi gruSI ,(8 JSLlIJI) (F acflfl) * Ł -j 

jńJuSi Lali 4 _LaL lu^j ( d IL>S » U dflj&jąj^ Ą.- ) Z > ^lć. l łZjLL^_ljS- ^> 3 jj t 


Jsjj dfismin £y*j& ^jjjkj Jl^jj VI ^i ■ *^* j * (a* actinin) 

^JjLsulI d 1 1 ,>sł Ti » U ^ TŁ 

jii i ■<11 n ^jr-^ wdl^jj nm 40 4jjis5 łLu jj_jj£o :tropomyosin *m 

* *■ ^ ^ 

,j*uŚ\ g^u Jjv^j ^jjl tj* ^,^1 -LLąj. i jjulLo jlCLu 

lIjLuj^. 4 t.j.d ii ^jua .^JLc, jCijOJ ^$1 i jJ^Li^Jl ■ la>- V • ( 8 ^_J*s t~t ) 

-J r U iljM Ajij i£pp£l O 



SjKj^ -H <ąL<wM L ^>UkJ'i CjUujjjjJI gr^fJ ^uj (8 (JSLłi) 


i * j^3 rnl m—si jl>.j ^jm° ; troponm 

gjŁ^I JjiLijJl * L*lu 1 TnI j 1 ^.uctl oLjjpia.L%»~jr" ,_ :r i]i TnC 

. (8 JS^u) ĆH5JJJ 3 

JUu^Lu < 4 Ujl ^juĄUlu heavy chains ^iu;" ^ ^ii :mvosin *a 

. 4jj ;o>g, 4.rtj4^ łZjLuJ^j>- ^AjałJI (Ju^i Lal . f 6 ^jSLlL ) Il^ht CfiaiTIS 3 L£lc£L3* 

^JuuJUy 4 jL^_i JjuL Jg^jji ,11111 3-2 jj>\J <i w ‘r^j^hJ Hm 150 ^l^jw jlJLj 

tiilaSj 4 ^£j£ 1 j ATP JoLjjI L^J < Lł*t^ 3 j 4 m i> oljj^d ^lj^ 

-ATP ^ f 4(8.6 drtjJ- lu^L uuJLi 

j^j 4jj-bj^ jj 1 uy 4jL>\r LMi- £jji 4-dJ^j łIs i-L^ ^gj[ SjLiVl jJLfcJ 

JJ, i <ł-*.!l jj.1 i4jJuu£ijJl yJ 1 4 ^LłoI i^LulJJ^a L^jhs Ó 4 ^ \ ol.l^JJ~>>- 

,<L& jj>- 4^LLś 3_ij L_4 _j^J 1 ćLś LLJI JgjptjJi 3 jmjj Lj-^ 4J>Lc 
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Sarcoplasmic Reticulum Suli-udi 4.1 

, (6.5 ^JSLl ) ^ \ Ja£L < ^' JSLi ^ 1 A ł • ~." ja Jl 1>3 iiiL lu. j j £ ^y- c —* ' OAJb _ 

^ * 

^ y rtt . iif Jjllsj s C<1 CjLjjI L^ja^ Ą— 5jC J 1 x>Juł> 4_j_c-t 

/ c * 

t L^ILi I JuLCj t jujijjaa ^ j ■ Tl djl ^ Ą_ Cj luju VI 0JL A j-JjJ Lb Lljj Ljurf/I jJUj -1 j ^ ^ 

UdiijlujJ ł4SIj«uJi oL*ul£ ^ajjinlKji oUjfl -iLiJ (JLłjjJI 

TransverseTubules 2u^>atu4i wU^Vt 5J 

U 4 q3_j_'j_c^ ^JjqJt3 4_illb d A .J^nT dC I ~. d t IK i ^ Tl d 1 1 Ją * 1 \ d .l^ tl Lflj Lt^ Ljj^J 

^jk 51 J£Luj3 cjIjLoJu' sarcolemma a A cLlc jiajj *^ [ŚJ i uuLkA 
JSL1.) Ij A JLl^łJI <2liid jLk jl^jj transverse (T) tubules suojjlU*# uUu 

.(6.5 

.Jlliajj! ^U! d ji ,>s* U dC i i^.tl 4_^^jJcł oLvuj_ 6 ł"< i u a ■ .-^ »j 1 1 JiS (JP juLv Jule, 

4_j_ljL>. juc CjLjujj£1 w^uj' J(Sl <l.~.j f^v V~ U < jlJ 1 i JL& iU? _u 

J a" f i i , d i 1. >■> ♦ T 1 d il^.f i ^ l j~.^ d i i (a ^ ajJuL 1 juu * (6.5 J££) triad ^ 

<.^1 i^łTt l jisL±dj^ŁI 4jjyjl Ca otjjji 4*\ t mJI Ji^b ^ius 

jh^ajso ^lu uLU J Jjłj CjLuJułj <_Li_u ju uA^' CjLLsj^s*- Jduyfcja 

Lu jJ-au ^bLLdjVł 5_J1 .5jIt>nTI ^lUL^ cuululi 

i (j^LIłłJI JajIjUI 4-i^)j j 

Myoneural Junction 6.1 

J^b ^4--^ 5ioUiX» motor nerve fibers Su^j^Jł ^uVi £jjlu 

4ju Ud CiLL^U JUljJ djLgl. Jl21j ^ i Ja * ^ J^Luj^l' £§_ 0| Uj-3-1 I ^ L.O * 

Ly_^j| jjUtja i>juis .(10 i 9 JSLiii) 4jliJ^tH 4ul>JI gkm iJ ^£. Ji* - 


lt>IjI j,?yi Ą_ jl>.jjj .Schwann cclłs i>Uł! ^jM *» <duis^ ^ILm 5jj.<^ t. 

J^UJI synapticvesicles ^j u ; ( jl Ljju^jIuj 3 juu 

Jdj\jUi dji..>■»u 4 _jJl>j^ q_>.j t-AfaA*ll 4 jL^j ^rw j ij^ ».ji Lr 4^jj .acetyltholme jrijui- 

junctional folds ” A : <u : i> j3 bul d^L^.t l 2hLkil synaptic cleft 

3 JdL d_ih>Ł«U tJSLwJI 1 JUfe ^lai.yu La^j . (9 ' 

J^Jll UuLL^u eLdljl 4_dliid .oLajjji^jjjj CjI 4^Ll>^ i5^l£ 

jl neuromuscular junction 4aji>fr ^łUuJ ^ . i . .~^ t 

.(11-9 JśJ>) motor end piąte ^uWi 3ut*j 













ĆUJLjÓlsJI q.7> AIŁ)ill 



j ^ »‘ ^ Tl a < a a a • 


a w^jLjL^j Jpj ^M-ju ( 9 f.JSwu) 



q Ł-i i jj <jl Irtr 1 -jL^Jl^ u 11 nf jbL^i j^j 45^1*11 j-MJ J {10 JT nr ) 



























Muscular Tissues 



J j > ■ 11 l Lic li Lu Ja>V . _■ I | ^luui 1 Jaj I 1 ^ ^ t ^4jJ 1 - j I j^j_i ^ ..i j (11 } 

■Sjlirtr 4-la j “SR 4*Uft “ S . JLij I _pj' eL L^JujS^luI' i*yi jułI dJUjiłJ <. J><a.*. 

^Li*łl ^LaiYt \ 7.1 

j i r~ Ł im (JLłJJ 1 JUb Ą.J łk j'Łjj>J ^ j)-u_^g 3 J U *=L JLu.<ajrJ b jJuĆłłJ^ i j^LuLV 1 źjb l_t_' 

< frL>*j^Ltjj^ 1 l 4 jL>. 4-lLlĆuJ^ * i^^tW £j[ SjLiYl jj_>u i <Lj 1 ju ,^jj£ jLajL) 4_jSM «?_£, 

* * * 

4_lL^V \ l_^jljifl.i jjJLc, Jś^L>o cjiiaąjL>Jł &jjt> .L^ 3 ^ ■dJLiJ jlLs iir^^ 

* 

4j_l2sjJ3 ji_łjju * iIj LLs_ijj>iJ 1 jGJI 3 jLj Lbu ^jJl ' ^ i L 2 j 

- 

.SLJSL^Jl ojSŁi^J' LJjj sliding diament 

^LJSLł^J 1 ^L SLaUafł j^Laj 8.1 

jJuudiŁi ATP Lc— lŁ jjjj. jUa* l jho d jKj^ fI i~tV .^»U 2LajSU( <LaLLaJI 

uJiu^ 1 l%ę4^ Ą-^LŁJ' j^3 i dSSjś .phosphocreatine 

2J U, fiL. L*£ i.fljM_Ł^i2 3ju!Lłjj 4_JJ a£ śLslia * ^ l^Tt d U ^ i Vl /jLs t ^ (_£. Ji- C.Ij.i j „ 4_d_JŁ*J 'i «LjJJk_ 

r j Af NrtU ATP 4xUbjtJl óiJ^® <_yb- LtU* Ju*l»3 (^.ttltf) *JI j! jLdjSfl £Sj 

iillS ^v>- bj iłuj ^jjui jułjju I 4 J.U 4_b^b ó jkTi-JlJ 4jSiH a * «1 b,Ti I 2 U A ^Vl Li 

■ jujuj ^jl LsiśJi 4 ^ ^ jJi lactic acid t^uui Cms^ 



Axon 
Myelin 


Perineural 
epit helium 


Contracted Rtiaxed 


Junctional 
folds 
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vesicles 


syste" 


MHMHnniMMHHHHH 
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OiimJI armii 


^UlSL^ł u^LAdtlf 9.1 

| _ ;r Ji_j_uaJ ^ 3_iUj ^uluiit ^Ic. 5. jKj j ^ AjJLlÓjłJ^ ^LJV1 < ■ flJ f < ^ll 

oLj-a5 L gj~i~^~i red fibers ^LlSn : t _ ;r A <3!^ 

cL yS 1^3 wbite fibers *LłwJI tiLJ^ij cytochrame myoglobin 

y^jl 1 u*-i ±3 intermediate Alau-u/jJi usUlSrij ^yGjlJU d-Lia 

&JJb {jrtJ 

d i K j j 1 1 diLJ^il l iJtLiT^I ju :( 1) 


AŁł^I JftUl Vl 

rl^.h JsUVl 

(1^ Lsui^i 

^Ld^olt 




bjJjj^jdLdi j jlł 

fl Lt A 

4JUS 



lUjjj** 

łUi 

ó jm5^ 

jtJj£yL±iul] 3U«£ 

d t>^ ■ 


SlJaj 

2uij-* 

d Lt j j 




j dC^~ 

11K v. 

, ^ ■■ -,i^C Ł_J^ ( 

ajLŁsjl jJLiał 

^iaJI t-jM .llL. Lai 

jil jJUa <-~j M 

ó>UiC 

i}UEU 


(_'U<a,aVij p.Ćb *wU5U^Jt r<M J.»łi jjJj 10.1 

tl 3jjś^j 3_J5LL^J 1 Cj^Ł<i&jJn Jsjjj-u 

~ j i» ,";■ a Cii Jujj d ilriuJl : U i s- j ^ Jwv (u U£ i d jl jJ^i a T l ^LJ^L uLłjjhj cl jjjuIi£ n 

4 . % * *“ ; ' m ~j, , ’ / 

-_1 La - c j f jjłIj JlŚ jJ i t JlxIj 1 jl Li_J ^ i ■ l (_JlJl] 1 ■■ ^ J ^*j 

motor 3 _l^j l^*_>o ■ t^i r> j .11 <. ^IJI a ji. >*• u c-siLJ^Ii Ji£Lcij .4jlf^r 4_Ju>- 

.unit 

Cardiac Muscles ćuilaJI oilcLoJl .2 

S-jjiai! tZj^.L.-aaJ’I jdJLua» 1.2 

£■ 

łt _A3J l i Ą— ‘ - d J . J tl 4r- 'LULSjS l—JjąJl J JL>* A- O^fói N 4 JLA J^-JM 

jł-a ^^.jJl <.1^ ^UajLfl LjIj[ V ^aLi£3Vl LgjJj Ą- 4 j i 1 ^ 11 CjiŁjajtJl 4m 


KMHHMnHH 




















Muscular Tissues 


A Ą— Ii d A ,2-s*!! _3L*JV \ 4jLuuj 4_uldJt .>>*1! i_£ L_ L _ 

3 Jlłj 11 '.- 

Ł U- łj „j Jfo! j^j j-a Jj iSyncytia Su^ii* uLmju jpj ^ * 

*(12 J ŚJi) 4 ju* ^U: intercalated disks 

3jjiL=ua U*U\ Jj * auj v j^łIj l^iL Jj l JSLłIJ^ <_u I j^Lijsju I ^ L>j ■ ■■ i 4.J..I-A ^JLc j- & L — 

♦ 4_jJljJ 4^ 

3 JlC. Jj\2Ls ^ lj) 3 JLi*Ij 3 JjwI jjJI 4_aJ2*JI j=L_ \jh J JLc, ^ 4 j jA ^Lp Lg_ ^ 

* ( d_j IC-l^ J 1 4 jJ_Ł-dŁt!l 4_J_>J1 'Ą- 

, [im 15 I. Aj.U l^i ^JLu L 4 JLU i, jiiii 100 j 90 Jji® ^e- - 



| ^ 5 1 jjV^ Ji>V , A ‘ >1* Cj V- Jan LJ S; J T * iJ| JJi ■ ^ (12 Jilu ) 

( M ) jjJjjJl ji ^jUaoluUl^ ( 1 ) 

Intercalated Disks 2 uuji 2.1 

4 4 lii 

tajjLxIxA Lj^LŚ- ij\J lLdiLi3j 1 Jj-AJ 143-^J ; 4,_uiSil 4 jXmŁ*JI uilJVl £ JlA jm-CJ 

«. I 4 * tl f ^ 

jJaLU^ j^jłJLIj JsVl fjjuŁ dJLui ,^1^ *>jjfc j,g LV^ 

^ julcbtransyerseportion^j^Lai ^3^1* y^c 
ŁflŁai* .(13 J£^) ^3 'j3j (^jlM lateral portion ^b|t- 

*4_iLjĆ3lł1I 4jJL>JI tLijLj CjLL^4x>J tl^uTi .» j ^ J-oju ZOnuIa adhCfCnS jLdj 

^^1 1 3 iVi i Lu '■ ji ,^3 iV1 ! j r Q i j ł i j; i.j i 3j^3u 3j &UtiLi LiUJI juiij dcsmosomes ^3aą\j ’ - 
Ly_>Jl *(13 (JSLi) gap junctions tiajtjj t u i * F 

JjjjLuj (_łl3ii ^1 I! .rtWt jl.*TiTr>t La I jufcj J^I^UL 3 jjLł1 

























— M i LlLj LejJ i . ^.jl 'S^lLa. Jjj= £ jjLUl J_lj jjSL r J 1 1 J -*■ ■ I 1 £J 4.4*0 f 1 3 ^ C i t tf ) 

.LLajlj jt-jj —sLjj ^ 


^4 5Jł v^*if wwSj^ł 3.2 

:4_Jl^Jl JaliUL 4_LjJ_Sii djL>,* 11 L>UJl wŁ,i^ą^~ 

* * 

Jojljj JL(£ ^ <^3^ <JTj~' ■■* * Jut£r 4^jtajJŁŁ.i-u>Q CjLi_uuu^ 4j*a JlLojJ ^ 

jJU 3 i^J uIb Ij<? juł Ą— triads ij . ( 5 jK.^.I , ~'\\ .^♦ i 1 jl Lq^ J I j A ^iLaj^ 

» 4 

ŁJLtfaJI^ 45 LłjujJ^ óLoxj_jS ^j-Q 3 4_£jłj 4 ^y j- & ^ 4^=3 j- ł “ j *łU CjI m m tVl ^jl 

.diHd$ ^LuUu 4 j_jjyi i w iM .>i*u 3 j L^i + jJJ jJj ,4j1>2jJI 
jyj£. .JSLjLj : ^ ^Ju^ajJ 1 ! l^JLa SjjwBj J^' 1 4 jl r^lt ll ^5 Lj_£jJI ,ł_j 

- 4 li T l Ltl. 1 H |*ft t^" J A 

2% JjUlo l >L j)3.y. J i ^_y* 40% J* “o Lłjjuj^jj-yi 3 JlC. 

^LLJJ y'* mS^iN j l ,..^t i <_jJjsijJ 1 L jj^jVI _uuj ,<uK^! 5_.l,>>■II U3Lś4l ajN;j~j ■ ■■ 

Jjł JUłj^ubdL^ 4 u_l& jj-oL^-Vl iJJuii 3)3*^ wu>* »4 ji 13] 1 4jt Jąjjl n_sLJV^ £_ 

, 4 ąIaj 4 , triglycerides 

.4-lI^a^JI 4 A f>tł Tl aUVl i^-SyjeJ 4 11 I 4 CjLyi^ - J 

cUuJLoJI CjUjĆułJI .3 

jl3*a3j ■ ^■ ~- ^LiU 4^jL£.l£ AaiL** JdLao JSLilJI 4_J3 J * j0 ‘~‘N ^1 tf JlA 333^-13 

* " 

j^V1j J^LuJI ^LłqVIj 3jhII Ą-> LV ^jJl cL<ł£.VI al±A 

^le. f 1 * r.HI SuL^aJI rj^LoS/l 4JJfc A_j 4 j£.jV^ ^ iiJUjtSj .1 rt ?~i]Ij 

*4jĄ^aj^a gjmiti JUiLmjJ 1-4^ 4uuA 
























Muscular Tissues 


ę, UifeU 1 Aalnaal 1 U t bwUa-ua 1* 

* ( 1 4 ~ll j JyidiJ \ Jule, 4jJ Jj 3 fi śŁłuż^J 1 ^ 4 JjZ. ^^3 1 * U jj jf i 1 |^ ? J jJLd Jj fs.Uj Lg_ 

Ą- La£ JIITl 500 JjJaJl 1 Juk JUfi=u t JJ.m 20 * li? L^JjIs *s 

, j^u 

*( 14 j£^) W-' : 

* » . ft H 

LłŁiJŁo (j\h idlljJ^ 4_iLk ^j-Łaj jIjjscj 4_ilir JSJ d-j-aj ^i.tó~u" 

- ( 14 Jl^ t~s ) Ja-fl-4 4 ^Ój jjłI I 4jjJL>J \ ę .! jl>. V ^ *=L JfJM- 5 ^ j- j ^ J ^jjjLg ł ^\.2*,.r ^j-ujJ A_ Ll^^hC. 




■ 4j>£3 'jj i Lj L i j^j“j . n * -^- i LuLa djl .^->i- a 11 k. jjaLU 1 VI j 4>~? I Li 3(15 3 



BHBHHi 














Q ti trw 11 q-\iiu VJI 


4 - 4 - 

i Ćj\ tj ij 11 Syl ^V)"i i ^fa jli 4 , I ^ ĄjJ, Jor 4 ‘Ci ni ^^L>ij 
4 ii n i '* ' d.J| Lj^ 1 ł ( 1 5 JSL^j ) Sl^JJ ,> L7 _Ja^ JuUL Iljj JU>jp_A-0 C _UL X^JcCu ,J 

.^ Li (jr^J3^. rn^wj d^>. o bajcuj£ >1J 

*JoL ljj L$j[ J 4 i 4jKj^I 1 4jhóiJI LJ VI 2 _ U£ <—*jj>J 1 A. L “ li U> LJ ^ ę^jcuju V - J 

. 1 jC ■ ~, LaLL^j 4jL>>*łt 4_il>Jl £- 

t A Łp i L—>1 In JJ ^ fi LuliU I 4 jL^ł T \ L) 1 ^JjpLpNuł £ 1 Cj LLzu-p*- ^jsLjs I . ^ 

. yimentin dcsmin ^}* Uj^jt ^LLuj^j ^ 

4 Ifidtl 4wJ 1 <<n*Mt 23 

parasympathetic sympathetic ui^i ^ *LJJU 

. K I u U>n 11 gjju < TI Ą- i ó jjJłLo i*or r^r Jtaj I Jj jja Lw giiiiiTI l JLA _L>- ej 

r J^r iTl ŁoLa-liujV1 4 jpJ 4Lufc 4 jj 1 jJl m! VI CjLI^j :U-!>.\ 1\ U UL^3 

jjJjS *T \ JjaLU! Ajiy^c oLL^j vl i,M\ L \ <j ći,t \ t . ~> ><Uj^U ^LiaJl 

a2jj1*j SuLiuJl L^ŁkJi ^ o' jSJj adrenalinę <#□>* y acetylcholine 

, ^IlIlII JaUJU LUjuL* j^IjJI l juk 1 \jń~r-a ,>1111 jhu1l 3 {j^SLł f.I VI *1 

~jLłlj >a>Jlł fil j ii IŁ 1 i^t^l 1>ŚJ3 fiLiacI 4- JJ L XI * j Jifkj 

* , * * 

. A 1 J lUi ^>ŁJ l 1 l , r V1 s O \\ .>,41 1 &J_& J J \j- ^jlś , 4_JLfi l_jLjjj 

»2 ^j Jj JlsJ 1 4- L-=a^ ,j^aitJu LLj 1^ *4..j,iió<JI Ajz^ul^\ *j£- Luu S>- Aj l^j Ą-* 

CjM irtaU tt-i^ ^_ał jJfjJLa^ 


.r.iu^u^ti 

JS^JI 

Mfrj 


U^uJl fijj 

Ij^y, 


1 ^ ^l£l ■ <Ljj!e 

^a’ * jjiljJ >yiji 



^IJ^Ł 

2- 1 

j[ V >■£&** ki ^ MS (^Lł .(j;^ 

^. .1.* 




^Ijl V J ■ utut^b 

i LuJh* 


^■BHHnHHHnHnnnBnaflBnMMnHnHWMnBnsni 
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Nervous Tissues & The Nervous System 


136. ■ ■ BBB ^ _l I ■ ♦ Jl JLńiJl * / 

138.. .............—.—... l £j£jX\ ^ .-ii 1 ! .8 

141.. .............Lj LsłuJ 1.9 

143. ™......-_ ^£.1^4 jJI ^ i-c _'J 1 .10 

143....... 0_ . 1 1 
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127. 
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Nervous Tissues & The Nervous System 


1 


4-11 -J L^>*J ^ ^ -LA m rj j « I „Aj i i ^ 2 1 J-^ ^ w 1 * 11 

j t VI ?Ł_Łj_y_(J' w)Vl ts ~i >1 d C j ^I< ^ ■ .j ^ TI ^ Lsłj 1 *^j Ą— y*j;jjj . ^Llj^słc. 4 .- -> 

jL^jl 4 ^jL^i ^juuaJI u** cjL^j_Ls Jil3 .neurons ( Jj L3j> j \* 

* 

u^AS* -L9 3 ^jIj_U jl^pJl Ijla 3b° Hu 1 .■ .-,V1 ' 

j-—-^ iTieurOglia Lb „ HU jć> .ĄjJlL a 1 d A Lj 3L3- jl & ■ ■ ■ ■ -~*-~ 

1 *A-A eL. -^ t [1 ^ j f fi ni Lćjj i_J^- l ^*j * ^ j jna*Jl Lj y_?=JJ 3_i jJLjJIj |<ui jJ 1 jj SuLm*^ 

^JLłjLuj tjj I ipljl ^jjjJl L>L>.J d. J 1 J .—r > ■ i p J U> li„. i 

jJlj 1 jjnjj ^jjjL^pJl j Lasu u 

OUf>jin^JI i ji^S j 7.1 

JIlj^jjI SJjJlaałA (jjisj ł^, j tfi jL^Ji <Ld_JajJ1j} >. r AjjJI cJ Jt>j jjA oLjjjj-cłłI^ 

4_>j_ 1_>. 4 In m >1 J> j ^ ~- h I L 4 J i ^^jLjtIu , iJ j_fi Jlfij 4_o^jl_iJl łZjL^jJLI Ł 4u*J Luj JJL : 

4jMj -jt*A hIuj^-i-słłJI ■ 4 3 Tr “ł! i 4j 1 rłnZxJ ^ 4JUoijVlji ^jhoLjJLi^I ^J^Lo AAIjju 

* (1 JSL£) axon .dendrites 3u>**£ri ^tj^ij celi body suiStn *». r ^ .hLjSL* 

Celi Body ŁtUtJ i 1.1 

ji-LłS ^j! JMJJ ł4jjL>Jl tljljJjjJl ^ 1 ,tVi I ML * L^J Sljjjt 1 JlA 

^ LIaj 3 j-i i 3 j-*j * Jim 80 ^ | lu L>. i Ji i^j jum 20 j 15 4 j j < ^ n i ajJUkJ i |<uu> 

- 4 _J_>J! I t,y dj LjjSL <1 1 Ą j4 Ł djA *^- 1 ♦ H CjL^JUlŁ^ ^^IjLluIji 4jJutl)l 4 _lL>J 

3 j. ni" r a 4 j rjlLajj^ 3 jL4s 4jjj 3jj_i£j jJSLlJli SljJJI 3^5^ iSl^iłł +1 

.łIjTljj i r^itH j j i^Ii ^rP*nVl ^LułjJI 3 ^. ^f ' 1 ^jjjSLtjj - (2 

* * _ ~ 

' jljuC .1 4ljjJjP^, O| ^ya ^j^SCu a j^uS d&uuHi 3JL& ' ^ ^* ^Lpj^Llj JLjVI ^C . .t,ti l i 

-fcLu^t 4 jjujl>- ł>iTI j^ą_Łl I|_ 4^1 f^JI J.iA _^£ j .CjLóJuuuJjjjJI * j-j^ 

*(2 JSLl) Nis$lbodie$(>a 

* (2 ) 3IjJJI Jfj^ jOjJLJ 4 j jI jjjg e 1 m i Ia Liii I niS 3Jul 3j^a ^opj 1 1 JlA JSLuuj Jp- (^yj ♦ g 

* 3 *-*^ ^> y. 3 i -^ <lJ ' 3jr j* 4jJji^ U 1 ■ ■"jj 1 ^ Juwij. 

jjLftLŁl tuLL^j LbjljLc.^ jIjJjj sljjJl ' Irtj tt a ol j tfj jt> ^3j33 : Lj ju jSjiji U £ 

„ 4 j I r ^«11 

3_j julajJl wdJj^j . d. j L | ^ fr 11 4_J_>Ji a i ^ a ^ti iZjLmu-uSt tj T jjy 

U^I=^) intermediate fil amon ts ulku^i J djLpa^ 1 4_j_i_i-fiajłJ 1 jjjLdłUj 

, (nm 24 U^Ja3) li i j j j j ^ ^ my Ą- j^-jj * (nrn 10 














_ o.i,r\fr.Jl jlriiryJlę ćL^mjiH 
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i sc n a: 
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Myelin sheath 
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■Nucleus of 'J 
schwann celn 
-Myelin sheath 
.Cytoplasm 
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* ^ • ■-* r i _ łljJ^Ll ^LuiJ { 1 J C Hi ) 


7 


ł. gray mater suaUjłt aata.iti Ł. j*.j 3 3 j ^* U L»yuji ^ c) ^41 3 jLAyi 

’.r!»i i -.. .. A ' ^ us . nuclei ^c ^ tjr ic. ^jX ■ A 1 

•4-jJiJI j4*J' 4- ganglia 
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Nervous Tissues & The Nervous System 


Dendrites 2.1 

, L ~ ■, i j ^ r $ U ^ . i I . ,.t l cuJLl^ ( 1 J< j ‘‘ J JU1 jj 3 Jl C. tZjl_jj_Lj^c=ŁiJ I p tx*t -^jzś- 

Cjljjjj-iiC jj Lłjo CjL 1_£j j*±jŚ Js JUZ. p^LLułJ CjL^jjj J-C.I_1; 

ŁlU* J d 1 J ^ ~‘ ^ JLibjJL h ^ P jJ i jjLsłII ■ulaLl^-i -5 JUL jJl3j * Liii *“ Jl j ^ • ■■ jjp. 

j^ć i 200.000 cerebellar cortex (3 J£2j 4- Purking cel 

4- U£ £ 5a^lj 4JJJŁ2, 3 jljIj LgJ bipolar neurons 2ujasri 3LuL£ _ 

Aj£ &Zj itltŁjs-flj LaJ£ L&jJaB 4- ^j-d»^LJuijj 

4r US' .myelin sheaih y^liu _J Jć>L_>U V * L^jłLłui^ J 1 ^ " * 

łZjI m ij łVlj j U. .,j";! I £j\ U.jj^JI d_£bol iji-j pL.n-fc.lj UjjLjj^j~ij a 3 już. 4 jj, *t- r,i 11 Julj 


d ^ ■a 


Asons jjl^Łt 3.1 

JŁJoJl} axon hillock J3 dwj I.^ill 4_ Jj^LrTuJ 1 4y3 j^£> dflUu JjJtJU 

Lq£ i pMJi 100 ŁJfc. L^J jia JuAJ JL3 J^LlLJ^ 3 j J a U ,,, 1 3 Jul j£ d 3U r t | J Ju& ^juC JUuJJi ■ "-j . 

* ^ 

JąjJI ^ motor neurons ££j^Lł* 4 

) 4_Luo* 4jjgj Vlj j ju I dC ■ <~j tUiLdj_ui jjjj V jjjcJU Ji J ( _ 3 Jli 3jLi VI jJLsoj »pjLdJ 

t ^ _ * * ’ 

Lal ,4 djBjjl oLląjujV^ /jja Lojl>- <U5Jj| dj Łi^a.lil 4 jJjJ1 

t ~ ł ł 

CjHa^pJlj d 3 J l11 CjL_j_i^VI j Lj JU^jZbJL I / j_4 M_Jb b a£l axopiasm 

^ 4- . 3j jt to £1 1,.i l a ^Umij^L^JuI » r^j d U .,m jZl 

dJo.j Ł ijj A^Lha Jjłj jJJ Jji JiSl jl 1 LlLjL! ■ d L1 a żj\ j-łI 4_j rp-jhdjJl J_jJ_S_It VI j J 

*collateral <jul^ u^tt o ^juuj^ ^ 1 jdj 1^*11 prn~fc- 4i.jj^ i /v* 

łS^jIjJLI L^L>31 Lajmil jl d _l i,^> r Lyitj L^Llj 2sLSj julc jjbtil 

j^iJij LjjUj^jjjll SjBjj 3 j i i 11 .syn aptic terminals <usli luj t łjUI^ji ^y^ju Ł oL&-Li^w 
neu- (1 Jl^i) synaptic vesicles 2 u£jLu 3 0>L-ajj>- Ujjja 

JbIJJI JU~i ^1 Ldlj 4r ^ itim 60-25 uy ^^Lu=>j*Ji jiiB j-jljJLaj *rotransmitters 

. norepinephrine ośj^i J3* 

ł"'I iQ ■ r"\pH f IgJl ,2 

J Juki 1 jj i d Ł^ji^rrJ < .j.t.itr^ ^yx*jj . ( 3 J L^JI^mi 1 j L^a 1 "Trr*-1 4 - wL>i.i<rtt.l 1 . dl~>■ \ 

, d n ilA j 1 1 j d)l Jjjj_ ' 


















OfOltłl jLriLzdlg g^jui i Ul 



(jJJ-lj (jfl-SJ ) iJU 5 ^-ł- ł j _k_>. hJjJ jSLJL LjJ ■u - i' lU* VI j J 'i 1’r Ą <i-lj| J irtll (3 J Ł ttf ) 

. ^ J e jJ, LS #L_ jl 4^i>, j M I ~ 4^4 ij -^ - aJ 

Cjłjjjalt -aJUCr > t u(A ljIjj j^^ył g-T^I L2 

• Jyu (jrG Jul jjj Jl^Ij jjjej flflultipOl&JT Il€UrOlłS ■_. LŁ*%VI aJJUjL* CjU j) i mttt l *ł 

,(4J^) Lcjm^u 1 

SojIJj jpj L^ij bipolar neurons lu^an ŁuUi oUj-^uji *w 
^} retina y**ii 3usu£ 4.6 6^0 cochlea 3 l»5>4Ii 4 

.(4 


jj^j cj! 3 ^6 * pseudounipolar 3u*fc>an 2u>ai»i *£ 

* 

-r" **4^ ^ 4j n^t^ l 4_ilk]t ^ lll^- ^LłuL JUjftJ J^r \ J t i y L C.jJ& f JMijJ ^ 4ji>j l ^ i ity 

^ 2 jl ^ta 4^ spina! ncrvcs i jjki 4 j>^ ij-a *(4 JSLii) i#if 

.cranialnerves 4 £Ujji yi^Vi 
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Ct I 2.2 

£jU. (jUi, sensory (afferent) neurons (Sjji^i) ^uW 1 - 

jJLl r^jJUw^Ail jL^>jl 4ikl Jft jĄ. ŁW.^ - ł 

ij* oLl^u«Vi 4 motor (efferent) neurons (Sj^L-aii) 

, £ Lgj-taJlji 4jjM_dJ l J JLłIIj O^LubuJ^ BjjIlłU F I.^ł S? 1 LT* ' ^ I 

oUj^ir. B jul ^ Jcu^j * interneurons ŁauJi *£ 

aj Ą r 


Neurogliatni 5 


jJk& jJSjjj w ' ^^**11 jL^ąJI Ąy j tlił mj i 4j n^łłlt łIj \ g 1 1 U JJaju 4n*& jj£- 

J • L^JlŁ^J d j B i. 1 H Ą-ULLriTlf UŁa cUjajJ L 


■ L ^ I * t ! ^ I. ■ » 1 1 1 ęÓ_3Ł>. 


^^jJU-ua 1 ^j_2 JiJjlLłu] 4_j Ji-jJlojJ 1 4j^^jłU £j\ =L ty i tsn iJI JL> jJ i L^L>- ) & ^ 

i 

j # tVi V 1 <1 I jj i JaZe jJI bMaJl JfjJ ij^n j> JLŁ q\ iliJj jńJjjuSjj Lc_-i 

fj\3 jJI Lj>LitU ^qL*JI 2 , K r »II ^vil ,^4.J1 JaJ ^' 11 X? 

. d i>i A M oLj^jI f'L j_ł£3 Li jtJL*j 4 -^u±jV1 £Jl£] 4j^£jłU ‘* < 'j > ; , ^' t '* 1 
ŁLdSj <astrocytes JjjJI LMi- 

^JUBj .{5 JSLi) ep en dynia 3 luUłJIj microglia suajjtfij .oligodendrocytes 

t t 

l JJLsŁ fJłjLLs a o CjLojjj Lc_i 



^_■ i*T l< JjjJ' L^Ł>. f-ljjt (5 











V>JJ2£Łj| jbolzdlg OjlUOlSÓI m iYJl 


Astorcytes 3u**»at bSUtfi 1.3 

:<LjJLxJ 1 jj . , d >2^ , 111 Ij^UhJI (?juA 

$JLp* j 1 4 jjJ 1 CjIjjjuSJL Jiiiu Łkiula lIjIjL^j LfrLa j^jSLU Łtliljjjjj 3 jm L^i J 

jb lłUóS *(6 J£^} vascular feet ^i*aVt oLL^Jl ó Ji>fa jiftm ) Ji 

# 

JrP^'j t UjJi Ą- pia mater g^bsJi Ij^b* L>ŁkJl 

* 

* A bi i u jlj łZjIUj^^ 3 Jl£.j * l jLi. <Li^ obuwać, l^aj^Uj~j <n .łj 

. Ji y[j Jule. J JlTcIIjJ ^ ^Ł-Lłu-lU ^£._lJl ( _ J JLuu 

Ji * * 

*jji ą. ^jbL.uiJ jJU ^4^>ll ^juii 

ibiJl £ja i j i lT- 1 A~j, ^ jjIj M juiiJi Ą— L^': LaS ' jT J ' ■' ' JL^J 4_Jl>-'l jJI 4 jjIljj&j£J1 

jrous^LUTij protoplasmic :U^ Ł jlc.^ 4^^ąJjl L>ŁkJlj 4±J*> 

i Lqt$jUJ Cj 1 JjJ 1 1 (J_fi JL^d l ^ ( 6 JSLlL ) 



capi! lary 


^Jjkijjl j 5V1 ♦ ( jLuj) 4j-łĄJ ŁJij 4 _ł*ĄJ U> ( 6 J£Lur ) 

L^J l^USU 1 ^ ! [ I Jj <Ł ." Łr ^ li J^ |( 


5jlAjUIj <Lj-*£*JJ 1 LMihJ' j^l s( 1) JjJb|^1 


2UiuUf b^UJt 

UiUJł 


«Ljł.- ■"•. 1 -"n*i 1-^ . .^- Tl > ^ ii? 

* 

J^yy 


4jLx}JUj 44^jj <LjJj 

4ul£-9 f jiuj) J.-L-; lut. 


^ j JJ^ 4- ^l^JI SjUI 

Ł AjjU jJI 5jUL' 

A« 


Oligodendrocytes g^jLiri iiuija uyiśji 2.3 

t * * * t * 

JJjJ U“° >*-^1* J^l (jl L«ł£T <4jay Ml L^ŁsJl ^Jja ji^łl L jŁ>Jl . 1 


* jla*^L a j ł ( 5 1 Lj ^L>J I 


' -j^jaJL b^L^Jl &JJt> J^laj i 4 _JjLcjJI 3jU 1 «gl i*t i iHj 4jjLijJl ^jrCI-SLLS Ą- Jc^jj .t_s 

ł I tr 

■ i_sL_ T Vl ^jru j^Jćm L^lj Sjilll ^ Lal . dj i j^-. & 1 1 Li^LpJI iLi! 

♦ JLgJu 4 _LiL^_I, 1 
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7 


ejjt, j&\JX diljąj i(7 J£L1) - 

.Schwann cells jui umł £* h^Uj 

4 % , ol. u .,i j . 1 1 j i Ijj_U^£^UjQ S_LC. _ 



ii Jud 4j£rlitj 5 JUaĆJ SJLJ^ 4jJu J Aąli. ( / ^ISluj ) 


Mi c rogi i a ŚJLaj \i\ iL&jji* LOL^ji 3. 

4- mononudear phogocyte system ^u>i 2 u*bii ^ Jiu^ L>U. *ju* 


* * 

, d 1J U," ■.. na 4 ^ S^3 ÓJ-lLu* \ Lu±>- 1 - 

4jij> ^gąU 1 ~*1 jr j ^ 4- PlIA j.j.j fi ł eL- Aj^Lmojj LgJ ■ 

» ^ y yjLu! __] A* i U , I 1 2.\. tjlrt^tt 

* # 

tj^ln a L^LiJl ^l^łj La 1 juAj i 5j.j i ir^j 3^jL*La 4jLd3 ot L 4 J - £ 

łe L ł^ijjJI jl 4 j jluajJt JiUJ 4- -'■-^JH - - 


Ependymai Cells 2 luIŁ*jJi UMśjJt 4.; 

j ^ T IJ ^LajJI ^jJcłąj c* r,i^'' £jj& 0JL& LuUj 

ujLgjj .cerebrospinal fluid (SbySjii sUUt) 
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: Lajj-jI iLuLłus 


. jV>- ^Uju> jjJI AbLusI iT&A M> AjljjL>. 4_yq _j ^Lł a Ju! d*v ■ j t Ljj 3 Juc, L 4 J 


1 8 JSLi) jJLI ^jr^»ll jL^jJS JjLłJI liIjjoł-jIjlł! L^J ^ 

JLajL ^4juG ‘ <Jj \N AńJ^lji Ajc|jłS JojIjlJ Lj^S^LAJI eJJb -jiajuJ AyuL>J \ ^Ła.u/^1 

.^JLu^JlJ! ■ >■ jtl ^ L- Ą_ 1 _J ^ S ^ .Ml ^yC. Lq jJt JSLJt 



L!a^ Cjy^ S^jn^I o jyM?J * ) 4jj£j-a 3 LUsj Ja^>v4 4 i U l <; d_ijyJa 3f ■S I * } 

(jluj ) Ij^ j jl* f ę- - --i} 


Q-u.io.lJI LÓUIifl <.,. 1 i.IS jj A 

/ * t t 

„o . t jj . 4_p.jL3Jl j V l (jj 4 ' : .- d n i r Lj joL^t^s ^wc d ,. w-. . 1 ._£ Lj V 1 

Schwann ccii jULw ł ^l». a j. 1 .^a u 3 ^! jSj 1 ji a 3 iU 1 —r-^tll jjUtil ^Jślło 
4^a*ji ^aL]Vi 'ą. oligodendrocyte aitił a-iitii jl Uś >11 aąąuojJI JsLWi ą. 
Ulu .unmyelinatcd Łaići jj-u ^UiJI yjJLiiS d I 1^* LiU^I ^£y .(9 jSi) Ł;yś jU 
myelin ^uun ju*n 3 .-. u.u saju myelinated 3uóu.taić.yt aśUVI ój£ 

. (9 j jSLi) sheath 

Myelinated Fibers 2uAit ijLJYi 1.4 

~ : L3±-U s AC Jj^SLJ Cjl^-4 3 AC A_a_l-ssjl! I 3_j_U>J 1 j ŁdŁCJ Lćio. 4 -lL>. .• 1 ~- r Joa^j Ł_alJV1 O A-A Ą~ 


-Ą-iSi Jjtj CęUi ^ II ^ł1 i s rtjU \JŹJąy U JlA JU^. J*S fil 1 JUjJI I JlA 4 tj iU j >Ą Im J 

_l 2 . (.9) jiAJi ^ jj&i USj (j^L A*iJi jA^ u;jji ośmiu m textorxide/»^f»jVt 
u^ ^ji AsL^ai t4J51 jj ójjSuh 4major dcnsc linos ^^^j^iu juqjL)i 
Jj-=^ uJmL tjLLil AąJL>- ^ LAc jj-d J l AU! jJb litU I -UcJtJlj *(11 -9 ) 4Jl^J jjfll 4 j_Lu 

. AjsjLłJ I I Uj U. ^ 1 a Ąj£ \ jj I JcsylaAJ I jj gt^ j_ujJu La I JL&J l j_A I J I 3 j^-a JJ^cJL I 


I 
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Schwann celi 


MYELINATION IN 
CENTRAL NERVOUS 
SYSTEM 


Oligodendrocyte 


Axon 


Node of Ranier 


Axon 


MYELINATION IN 
PERIRHERAL NERYOUS 
SYSTEM 


celi 


jllaYI ^ j jL^ąJl Jjjj 1 ' j; {9 

■ jJsLiJ 1 j4*l\ IŁ. _l_a I US jjjui ya _Ł s\* ■ w J fi Ul ( L^J } 



4 ((JMj) 0^“ ^**0^ iJP *~ M Ą (_f‘J|lj Ą JUmij JoIaj JJaI p-uij, £10 ^JSLw) 

( jL-j} ^jJLa ijjjJuJ jjLsm f AlJ 


131 

















5 j2jz. ^jJjLł* a*c t jjJ (l^*j) n ^3c-tU CU 111 ) 

(Ax) oi~. (My) Uj* ijj-^ (jL-t^) ^L*Jl Jjijjj£JV1 J j ^ U-> ( f i 4 * " ■ 

. <JLl 3J CłlIfląj>.J (M) Ł J J _!■ 'leficfti a djji. I JU J 

1^[1 a *■ jjlf l Jjls — -Ig. j^Ulj L^Łi* (j-a 4£juąiŁ4J ^uflC <—łłJ lLsLłj 

Jl^ *(11 J£C£,) nodes of Ramier ^u-Liiij oSii j^oJI ^ 4_Jli. 

^jJ'V -yJa4a ^ I ijui jjH 4 ^ j ^ - tn) j łSjjLstjj (J,Lłl1 Lj^L>- ilyi> 

# (12 JSLA) jL^iJi cjILłL Jil j oli-Lwl Ju: *Sciimidt-Laiiteriiiaii cłefts 



fjLł^i L VJł. *lł1j.j|jj 4jjj J>J juJIi 3 jjjl! i ^jjJl gęjjJ (12 n t ) 

! = M (jLij) "C l b UjJto IjjSJ jJI jŁiJfJlj * (SC) 
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Unmyelinated Fibers j^ł ‘2A 

jjL*JU ^ iLj jugJu J 1 Lj>UJ 1 jjLtja 4 ^L=nj 'i 

LjLłiI 4_łLx <ji 3 Uj t.n tZjl-sLoJul ^y^-Ue-i Judu 

♦ ( 10 JSLm*} SjtAJMi j^C, jjUtwa £ Julj 2^. 

Nervesv*- Klc ^ 5 

L^jjwtć.1 < LJ ryt u i c 1 <si\ j,> nerves uUrtr i fasciclcs Ą- a^i i** i*!l ł_aLiJV! ^ 4*1 

1 *_£) ^Łłj 1 r, ,■,!_■ j hy^ i LłJo *^'» 1 ^JiCtSuj *Jb ^LłJ ^ i^-*<r S\ JoL^oj . d_nT [_--__ 

L-kŚbj perineurim <#*** J^^lć J£ <{ 15-13 JSLi) epineuriur 

Jljułj Lq 1 Jułjj i4^ŁŁ?t_* J^u 1 jj j.i>~, Tl £ ^ * _■ ■* J^Tl ,d ł^„ń 4-i4 M-L> <juu L^L>- L>* ol ^ i V> ^ 

* 

(—Si^Łaj ^ !U d j l \ dja^kjl jjLła Lal ajj iCłl tZjLu j^>Jl ^»a j. ćhJJlI LuL* 

.(15-13 JSLj,) 4jSLA31 {ja aIJbjaIjL JSLiij endoneurium 



( 1 ) jLJV' ju 4^ jŁłU L .j-i-M 1 Lj a T-i^*»-I l juj ( 13 Hf ) 

* 1 

■J >>*' ^4^ ;>» JjjhJIj MIłj) ii:j5jll l£* J - (2) 


^LajJL ^LU-« ^^^1*11 jL^aJI £?\± L_ii ts^c VI JoJjj 

# ł p #■ * 

Sjjlj LaUJi w)l r<"ic,Vl . JJjłJIj oMjJłłIIJ? 4 ; uVmill 3_^_i_iijVlj ,j^Ll^xV 1 *Lj^i 

ę_yjl .^j-jll^łłJI ^1 4js.jl_3tA |<m_uj>J 1 ,J_>.lj LjH 5 CjLojuLuI ^ EffCTCIlt fibCFS 

.d,txy-^V frl.^ir.yi s}ŚjX\ jL^Ji J-4^1 .efferentfibers 
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jJ* JS3 w.'.<AxU ■ !A V V . 0 JJl ,Jf|£U wh>.ł.Q.iJ Ć-J j£-y * Ijyuo (14 4,lfuw) 



sensory neryes ^L-a^Sn Ą * J '. t-\ A A J , ,.^ ^_sLJl ^Jjn s_jLum2l£.V 1 J3j 

c " ’ * * * 

iotor 2S wUrt^yi r_yC.ijj 4;.Mqr1,i I.,U t \ oLajlta <—3 LjJ^ £jj* LjK ł^jaJllu JJ3 

«pi js>. Sj-^ d j j ■■-*- J*Lł\ Sjji L^j \ ^\ t l ur.4,i i p-jjj i i_jI <nf Vi ^lojwa ^jfC Ł ~M_g.neves 

#s * . . ^ , 

^łC. 4_Ł=e_Li jjLseJ9 l_i( VI * ( 13 JSLjł) 
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Autonomie Nervous System oJhJI jUaąJi .1 


6 


* { Aj-itjl f l .i »U 1 Cj^UhjJl Ijuh JUju 

^jLulwil J^uu (jr ^uJ\ jL^aII ij\ ljuŁ_J H__łl2_ T i \Zj\-2 ^ ' ■ ^ Ł ł 1 ! _j£ I 

.homeostasis ^o»tari UjJ 


~ ^Uaj ^yi dC ■ ~. ^jQ jjl <Lą>.Lj 

Ji-b autonomie Chain Łuiiit Ą. a j..^.i 

jL^Ji 4-^ 3 JLlLc, A- fiJu j_sLsJJ 3 JJjlLo d ^ L,^f a_a SyflHpSC iSuLwJ Ujcptus 

ŁlumII -lj^IJ iiiLJI J)UIYl 

*. « 

jl ŁJUsaJI 5jłu^VI ił-_>jp tP* 11 4JbJ! oL^jj-ajJI Ulu *preganglionic fiben 

.postgangłionic fi bers -^*ir laLJYi j 5j^ 

S ? 

jL^seJI : Ua j- * Uoj 1 dJJ UstjjlLu *b ^jl jJk w ■ fi jl^>Jl JiSUl 

^ Uli .parasympathetic system fijii jl^ij sympathetic system 

łjbtjL j*jb (wojU^j^j - -, b... 

SympatheticSystem^jIł jl^jł 1.6 

U >^*M jIh^I thoracolumbar division ^3J1 jL^i Ha JSHj 

JjaJI t j H fl d j; i Urtll £ jjj Ju-tajl ę- Ą— Jt-flJ ł ^ JA nuclet iSjJ (jl UU j i £j^ 


white »i fńj<?i GUj-Ołj ventral roots d^u^Ti jjliaji ^ łzj Lj j t ^ § I i tilt i 

J^UlJ 5Ujlj^a d i, mL , Amjl | l Jl^J d j ^ ^ * j 1 JLłłjI ^jSUj j - d_j _) Us 3 U a 4 jj, V <^nl1 oL^t" t>U FE HI. 

14 - (j^♦ fi J^Llfij .4-łj)i.i-aji *L 1 sjiSh plexuses 
^jJaiSLfi djiiil t_J (jUI! .norepinephrine jl3jJJ 

JoLiIj t4ujJl Cj Uij-ea^j i tlyuJI ^-tju j “jy jl-^>Jł t ju^h lIjIjjjIlj Ul 

ind ^liujlj O^SUsaJIj d JUjj^Jj ł t t f 13 ] 1 CjLi>> J ł 3 j L jj U UU1 JI fi lóf 

d JUb ^jfjo Jo_>. >L U^3 ' J Jl 1 ^ ^ v Llii^ V 1 Uu-uuj i 4_Jj_J i Aj Ul 1 ^ i_>- jJLjj 1 j ( a jJ 1 Ą-~ j} ;j,£ji_L>i_ 

a- * 

,e_jjH^Jl jl IjJLlfł AujLŁłH C=ł^L>Jl ^ i ■■-y.U 1)U łCjI^jjU 

Parasympathetic System yt^iaS 2.6 

^JLuJZLA Jl iy craniosacra! division ^>m!i fuu^rt jl^J 1 Ha J<».j 

4— uUj^jS > ^V1 ^UjJ^J fUjJl ^4- fA '“^fi ^iJ-U-fi ^La^.Sfl cl}UqAJ ^luji jJ 

JLa£. JiU ntifi d U Ii.lt, II H *UU5I uLlJl 1 ^- 1 * Tl łL? ^J_iUl Jj4>Jl {jji y i fi ^ r IInl 

14 H^l.il 1 ./ic VI Jjl 1 J j 1 JIjjaiJ *_3 j U 3 JLcj t l ^^r.311 Ą__ 2 JiJL>» c_L t ^ H~ jJLu^’ d j n/s: 
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_Uj 4jjLL-ajkj l JjjJ) cl2_ l Ll-uJ I <_sLijVl SJL>J1 Jaj . ^I-ła^Ij 3jjlU j o^v Ą- Li£ 

- ■ jJLL* a2^M CjLj^ . ^ » i I ŁlLL^j aJoIol !ua ^jj,£jj 

* * 

|pft 14J ^ 1 1 ^ j-5jłU 42jLmJ^ ^LJ ^ 1 juo ^jJI ^ * Tl JisLU' 

^. ij >. i ^ ri Jm^ d K &sf-i j_x jc. łlU jj AjuJLtB JpslJJl I jua jJL^jj * acctylcliolinc (JSł^J^- 
^jł^j asJ ja i j^Łj 4i>lisl oju acetylcholine esterase 

jmjIj Sjja <jJj_U^-fi Jjj ^ jh^JLclJ j_lj Lj 

L-^uł + wJl3JI CjLJłjj i,i_ jLł 1_P jljJ ^1 j^>.j .jjjjjl i jL^ji kljijujlj Sjja 

ź j < .1 r ^ Lj^c. N ’i juii-j iĄjJjaJl AjLLU j^LLduij „. \ -U LL.I j 1 jj i^j i SljjJI oLj^ 




- _-*._tu «oJ 1 4^uLi_>J i jjjaV^ j-jj-j-cJ ,^aIjjiJ ^JjJI j-J^sj ^jLj CjI j-pLUŁ óJJb ijjja ^JLlLujJJ 

.^UbUL-H ^j-a ^j^Ł!l jJ_ill_] |^j •" ^' 

Ganglia ćUuo&JI ^oatll .7 

m~ # 

. ■ H jLjj>J 1 ^jL>- dj. 1 .■ * ■ 1 Lj>Ł=*JI Lj_uj>. 1 /jjfl jJłJbu J^LlUI 3uj_uća_łj ł t ^ j* jjuł 

-*j 4 lo y j-a ujU f Lj <u 1 iLuóJI ^jlljuJJ 1 l" 'V ^ i .- L< ■ . , l.j tJ 1 £5 JUL>o La 3 J Lc.j i(j* 1 

wo J5U 1 ^_£i yjL T L sil] Aij i 5 jJLłJ 1 J_>. 1J Lus tc_j_lju_L tŁjjLusiC. 3 Juki J5 5 Tj p.. lC JUłIj j 

(-^6) n< Tl i jja LłSj ■ 4j.x,<^rt *J 1 JloaU 4_ń^yjlj ^Li LjJI l_j! 

- -atellite cdls AjuLili ^jj ^ j .♦---. d l*(j L>Ł>. ^ ~ ■ ^ ^ ^ j ■ ■ »■ i 3 juL*J1 Ą_ 

, capsule 3e>4^» J ,n ■ ^ j d t a i 1 d H iU ^ 11 d al . A i 

Z? Ne, 


lellrte cells 

* 




• Vi ^iTfrir*^ A(f ŁJ j|i']i 

eurone celi bj^4y •> m 


■H*** 


-' rt! .. 


V* X ' 

,1, ■ • *Z ‘ 

o 

•-ł, u 

: r 

i.,: " 

*7 u 

_^ 


v 

x _l -> at_l 

- 0. ^ * ' 

i? Satell]tec*lls 

„ ,?• 4p> 


ijj. M.-^l £JJ-J-aJ ‘ CiJ^^) LiŁSfcJ <jS^wr ffjJĆŁ 4- ^£ J " duli 4 j^ 4^4 a(16 

aJwISjU Jfj-^ jdl LMiJl ŁLal£ <i2i>. ^>.V +{ jLuuj) 5_Gl j 3 IŁ- ^j-^^c 


■cm 



















Nervous Tissues & The Nervous System 


* 

„ I g j" ! \\ ^ I ijJLSjJi j d j i * U JijO-łJ' i ^jpo ijrLŁcM J’2:l ^ ^ 

oa^rij (17 JSLó,) craniospinai ganglia a^uoji jl^ji ; Lq_& l _- 

^a^Ati ^1 2 ^n-^i «(18 J^) autonomie ganglia ius _ 

* 

ijL 4 v intramural ganglia j^jj £ ^>UI jjj^jlU jujJ 1 __^_ 

4jju-cłł![ 1 jJLt] \ aJJt Jl>.jjj * 4-L-1j3 <ju Lj Lj L$J*4 * <Ld5 iZjIjj) j, l^£ /j-4 Jj* i—— 



j 1 —=- %■ 


Jq^V * 4j£L*J - 1 tJu>iJ 4ujj^b _v4Ą_* (17 (JS^i ) 


ij^ia 4_ LjUJ! 
























V>41^3łJI jlriLzdlg 


JłjjJ 1 j .t .. r \ fiUi UcjJI JLmJI : f 2) J 


2 uljj1 ? ■**** 1 

IlS^oJS 4U£L«jJi 


* fc * 

JL. LjL^lji * Sjjl jjl 

i j-jJ 1 <_i ^ >Ł! *_> j j 1 j ^ _u>J 1 



Ąj£Lo jJI uL^C^ CjI 

. il U^iVl ś> jjlłL^ 

■d. i 11^. >ł i 1 A . ł < LtJ jji 4j J d i ■ L^. Ji Ąj Jj 1 ■^„ || 

|J ^fl.r . j .J'l £ Jj1& 

— n LC^Jl 

J JuUtl 1 ' J jhjuul} 

3 JLdJłJl 4 t 

(.Wfcijjijj 

ćL . n ^ * i Lj^LS^Ji 

# 

*> J-±£- jl^j 

dj . jL'-f^ł_*j 1 ^ i 

^ ^ J^&>- 4^i>- ^3^3- 

2UuUll b^1 

śj £jH jl4>J L jn* CjLojijW J^aj 

A Ł J| .^Ł ' 1 ć. [ . J"l f V 1 \ 

flj ... ^ jl I yi iljlflj rrt Jjj 

jt^Jł 



Central Nervous System jLdfc>Jl .8 

J>Vlj 4f»l I^ijł LqJbl Ju^J iiU I a IL. u i ł^itfl Ą- ^ u , ithN gjłnlt l ^ \rTi n 

an- 4jJ*1ajjlŁ myelinated LsLjJI wbite matter ^LijaJł 3-aUi 

5^24 jJt LMiJlj ŁJa^k ll L>UJt jŁa <_ł2jj ^1[ UL*I .myelinated 

U . <jL3tjJLi Ary^t SjLU i£jh*d$ U^L>jlj 

Lsląll j^JI aJsL^)' ■ a ***■ 1 1 \ Ń_aLJ^l <hjL y^ gray matter aj 4L*j>Ji 3 jUi 

* * 

L-L jJI LiŁkiij 4,jAa-JJ 1 L>Ł>J1 j cjŁjjj^31 ^i mO jIjygIj < tł> ^ 

■ ^«Tl CjLjjiSLa 1 ^Jbuj *£^2uM 4_Lia 4JL2 sjJ \ 

i&jH 

Spinał Cord^S>iJi 1.8 

-tj^lujLA^ltLgmy matter ŁjjuptSjUi j&br* «Us a 

j .(19 4.lf>_i j ^a «L wbite matter ^2 uj H 

_ _l JU1 centralcanal j* susaj^UjJI SjUI 4- ijjSjdl 

-w -i^a <UjLLkJ Uiłi- (J^a 03^ 1 f »; ^yia gluJ i ^ < U jjj *<_, l>jl u i irrll l-łj^ąj 

JjLJL ^UjJl 3U2JI *jj* J^łOj .ciliated ependymal cells 



























WM i LjjŁŁuiJ" ^ J! 1 . ( _Ł-\ . ., j ) . Al I JjjJI jL ^ ^ \ dLLJJ^ua Sjju_a (19 Ji^l) 

jsj IU 111 ^ CC^J^SjAl S 1 _I 2 JIj ^jL*ą^ GN 1 4 j 4 LfljJIj 1 (^ 141 ] 


ibjLij^l 5 .^u rl 1 j* ■ -»L'- J _■ --.«' ’ aLm_>J i cl irt_i |H 4rtia.m 4^ljVl 3^i . V Ff 

oU^ anterior (ventral) horns (ó^u^) u** ui on>a SujUjJI sjUi 

jt-ułIj* k-jLwa£,^4J 4 j ii In J1 jjJbJl Lfcj^Gt^a JiSLUu -^,331 oLjj*ju*ł^ 

jja-> jl 'Ą. ^ 3j.»^ LflLjl t posterior (dorsal) horns (oh^ 

Su J 1 3 J ULI CjL)JJU^ł£. (jl 3 jLuu^/I JjĄJ . ( 19 ] 4j£ij|ufuJl '■— J-l r^C >U Slj J. j F 

_ * _ * * * " ' * 

lUj 1 "i. a i. -—> r jckjj 4 _j_ 4 LaVi jijijjJI Ą— 4_i-ilj^ . LgAJ y j j -1 juui_4 vj 

" * _ * * _ _ * c 

4jjJejI ł Jjljj jl UL.a^1 tJ^ILsG Vj t \u.toaC *—$LJl *Lisa-Jl djLU LaFdj^U 

tlA ,funiculi ju>ji ^ Bju^l ^Ji ^lAoJl 3 jU 1 f .yu ,(19 

ventral ^iwi jifij dorsal median septum ^^ŁaTł j^LaJi J1U 

,(19 J12,) median fissure 

Cerebrnm j*Łt 2.8 

3j!lU ui^ulj d aŁ-ł j j ^-SUo! Sy^LdjJI SoLU ^^l>u BjMiuS ^J^jifuTu 

tUljLdjjji ł Sy^ > 3 JUL _S^4vj -IsłiIj j^JJ 34 ^L-lms ,(20 JSLmi) pLixj_J 

3 J Ul Ul .oUłaU £_ju-« cL ^ftlru n <jjajJ!j JllfUl I ?U ' 3_^UuS Lj ^I^łlji . Slllci Jj^ L> i i j,l -r~ 

3 ,uUL>j^ 3 Jl£1 U- jSLoj ń*^ ?ll ^_aLJ^l ^Jji ^-'U dLjaj^J 

- djJ Ij^ \ CjLUłLl«VU oUjJLtl,^ J;j i.» j“i; 


IKW 




















i vjjc2i5Łil ćLllojłJI ćuxjlujU1 



) *jr ^ J .^Ąi.ir r> 


Cerebellum^pJt 3.8 

,verinis s^joJł w ^ a 2L^1^ i^ y oj£ ^a<*Vi 

S- *_£ cJtlllL' ^L*J 0 jLs 3 jjjiJS L^_La ,JSJ i J "A '.f^J ' -^* Ą £ JU2. Q m 1 

t(21 JSLi) -jpA <ujLqjJI «jUI irtii 

^ d j; ^^ ^śLji 3 jjl ^ ^jkij *molecular layer J 

. dl lIą 4jjJl>- L ■ IVr ^. I J djtisJuu 

ij±£ Purkinje cells u^ł* 3 ^"~i central layer ya-yi 2La^i . v 

i_>rj,y,l 4 _ujjj Lq Jl>i ^yL-4Łfl <=L ^jjuj 4 jjjłjIj Juljj ^ i ^t3Ł>J l 

,{21 jJ^Ii) 

i. yL^l *2ui^U .granular layer slł^ji 

juljj 6-3 j tJ^lj Jim 5 j^jułj lyp 


. \L^I 
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1. 

i \r C-* t y '/Ti / 1 . j ■ i 1 *f•*ły- 

‘ ^ .s: i k- * j 

[' i f ' ' - ^''^1 

\>: \ jr 

r* w \ 

l-7^ĆC ; . 7 3^ , v 1 

. 

‘ rv^M ^%v v. : i\ 

r^AU ; - ^ 

N .* r 

^4 ) ,*,^■ H y ; - 'f^ * -*• | 


^ ^ -'" ^ i 

2 

- , ^rr 

#• d ^ d 

i 3' 


Mf 1 

* _* ■- - a- jnR * 2 

iA .3sr . 



1 $ 2 * .}i I 3^3 Ł. £*- * 3 jjłjjs (21 J£i2f ) 

l_JitjJl jjJl 4 xlluJI ^AiLjlj (2) .!■>...jiI ^ ■ ( 1 } ^Jl 

(jL-łj) o J X a ^-i la.UU {^J ^iaj£L ►_Lb-3--a $ « (jj*w4J) ^(3) 

L£ ^ł.i jLuaJJ ♦ 4_j_t_i_i_>2 I 4 ^ lU fi ?—& L iK I i^.Tł ; £| LjJ 1 SjjO. tłj-ŚłąJJ ■ N 3_i 1 l_L I Ls 

'w>T J 2 c -^ dJjLfibLJ ^1 42_j2i_ 

Meninges bLuuJI .9 

£>juł i L7 £ r j_tLil ^UjII 4jL&^J 1 ^jLóńll ^ ^j 4-aAjąjJI jJsjj 

^jL 3J! (jH° *-^lć.VI ćó4> j- 2 ł]Lu .meninges ul>mJi i 4 jJA2 

JSżr) pia mafer jji^i ^Vij arachnoid Sluj^sLuJi * £ dura mater 3u&i*t?i ^Vi 

X 4 t j jjr V i i/ .'.Tl l^hU^ Lł-kf) ^JLaJLoiJi i £_ 

Dura Mater SLAbji L9 

u Ą h 11! iUj^łJLI £ju ^lYi i a j-±£- i ^Lw* r u* s^_3 ^UłJ ! 1 JuA 

Jml^ -j CjIj.1 7\ rtU 1 jlJ 1 ^ 4^n M , Uj T i-11 ii j h c ^yL*J! 1 jla Ji^i <j jj^jlJI 

#1 “ 

jiLia gj^fi 4^L-bl i L_l*j 1 tj fMł j? epidural space 2Ljś&b*jt 3t>* 

.stibdurał spaee Łgfcl^t c&Z t ^ d*>UJ! ^ ^Miii Ij^ 

* ( 23 £ 22 ^J£LlLi ) t U>_.< ,ri |X_j_ljjJ ^ 4_l£iLj>J 1 ^ >U ^jii.1 jJl tł1cs_i_uJ1 










jU*uŁdiui bu^ji (22 JM) 


Arachnoid 2LJ>j£i*n 2.9 

^' -A, 1 4. v^ Lj*J 1 |*VLj 2 Ui t 1 j ^ j iU s-Js^A-iJl ł_LA JSLuuJ 

<—djjLrtjLit , £23 ^'N ^ 4 ^uj-jSul*J 1 d n iL^..TI Jqj^ 4 trab^culac 


^LsjJI JSUL ^Uj ^jJł subarachnoid space 2Lu>£i*lł o^j^i 


p£*tXuoll l-łj5jjJI *0^^^ ^Ccł iflj ^inj 4_atl£ ^Lo jJł 1 *-LA 


j, f-ii l .ł c_£i >UJ1 lo^A ^ ' ■ f ^yio-ija idujudjJl ,jL>* gij i ul ^j-4 {j jfi 1 1 

ł <_t^l_>Jl ^Vi 4^ n Itm* u\ A ńi 

PlaMater ?Vt 3.9 

jxT> j.-ł. ^Lla ^ j +.n,j.ji 14 jjpaJ djr j I 3 *!£» ^a Luo ^yj.tn i £yt 1 i —3 3 ł-*J i I -LA <*GlJ llb 

j ^ 1 Lł£j ,<jJLj jjl Lj^LsJI (Jjd 4Jau.ln.t r.rńt W gjj»iU £j £1 l-S^JLI^ 1 JJb » <lrn i nt 


I* Jl£, ^ O l jJtib 4*j.A l ^ i \ I J l Jtla-Uł jljGife} ^jJ-L^Jt f Vl ( 23 ł ) (J-d 

erivascular Zia-pm 2u>#Jkri urłj^tj! «j ól>12Ji llIIj a ^$\ I&lb Ji-jG 

4 # # 

^śiłj (dbj^ij cjI jmjuIi 4o£.y^l | i aH3 tiiLL^i ^jl (3^3 j *spaces 
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dura mater 
Arachnoid 


Arachnofd 

trabeculae 


Pta mater 


gita I ti miting 

membranę 

Vessef 

Parivascufar 

space 


I « n 1 i~i 1 LUulJI .tm C23 


Blood-Brain Barrier v>ćLo^Jl ^g-o^Jl jaL=Jl . 10 

I iZ.i % i~jt 4 j 3 i d-j.-i \ LŁaJ i I I Ju 3 > JSLiju 

d>1 j tlił Lj Jcu>j i L^_jj 3 4-yłJt-L!l t 4j_3j jJ 1 jjl Lo£ 

* * 

ot jJJUjJ 1 3u J LtfJ i .-A i A-> ” ^ La J 0 J Jji Ll"J jLoZLt-lJ I JL^J Ll^Lu^I ' * 

<Zi\ j,a t MtlT <jLLłjJJ Lj >L>J 1 4j_i!LcJ cj_>. q\jE> iUDj (jr Ll Ljj^' 

4 _±ic.lJ& 3 ulUj Ąr (jLł-^LuJ \ ^ (^ 4 idl 

i L^JLc 4_a1u^Jll tUljJU ju JJ^a £_juqj (jLb „ d j AjlAj 4ji.lu "w* 

jJl ^LuL^H 4~uj i ■ ^1 y~ * ■■ \a 4IuLa^ ( _ r Lc. _L£.Luj La \ JUbj} . ^ i ■» II ^ j... jT l ^ jJ' Jw* 

Choroid Plexus o-i-pimoJI o >aójżlI1 . 11 

4. J- ; dt • ■ i juL <ljj Vj 4 jJj_l>. aJLkj 4lx_i_ujVI L^_l£i Jiajt Jsia LLc łjj! ^LajJl jlj> Ą- jLi*.jp 

JJL^ > Juj-jj 4j]bJi t j j , „ ; £jF A Ł 3bLUl 0JJbj *4^ - 

4-ą£.jS?L 4^ OJ^ (jJallll tfjLi IL_J i 

< rtrtmi 'Ą- j (lin glomeruli *IilS vj« fl 1 ^r jj i^ 4 
3 _j_ 3_&! o! i i (24 JSLi) choroids plexus ^jiji i ^- u| |. *> zjIjLoJu^I ^jla 

4j4jn*tl 4_kl djJLstlLji j^jJl JjLłJIj 3 

Ą— epcndyma <LjjUajJt *> ( J wM 3 jLa .**\ Ł„, Ł t5L^ ^^LLs ^ ^ ^ ^ ^* d j^L lIs ■ • ■ ■ 

L 44 j Lol , 342^-1 c .1 3jjS jJL 1 4 jj ^ŁŁaJ ! L , { 24 jSL^f } ^La jJ I j Jl^. 4^L 

, LjJ JU 3 J_C. —i 































i ^ *^UriT 5 *^^(24 JJ^) 

4jj^a jJl 4^jVL (Ui£ 0^-4^ JLl 


Cerebrospinal Fluid u^ooidl y^LoiJl (JJLmJl .12 

[ * ' 

—bjl ^ŁcJ (J^jJl (^LajJt JjLp*JI — J^aJl (JJjlifeJ 


;^Ail tJ 54^ LdjjJj iClLł J iS-*\\ JjL ilii IjLA Iłtl c_Ś^L*Jl *ZjA j 


*> i 


1^4 IjjJ (JjLoJl lI^J (Jp3 łtiiij^ . Lgj CjLa jŚJ IJ CjL^LpoJ^ 

jl_$_>j! ;Jyś ^2 I ^LL^ 4r 

- 50 ^yllj^ 4-Uj i*y rt, j 1 C^iJ ^JU 0 J& L? jii t aj 4- <^ć. La jjl JjLuJI ^Lj 

<LLJi> CjLą£ iljL3- <i_Aj_L£> 4 jLLuj^jJi i43.JijdJl Ljjlji (JjLuuJl \ JLAj *(Jjo 

JjLJl \Xa 4_±Aif .4_łjLLolIl LM^Jl t jja S-LIud jIjuiI ^jaLisl t ęibj^ mllj 4 jjjlłL1 julŁ 

-1.Ujj 1 jk-L^ j2ł LcLLj , JL, 4_t5 jijjjj <-^11 i-jljcp 1 >£>> ó' li 1 ‘ęAs^ 1 4- f J' UjMj 

. L-ĆŁiiŁjUfi ^ j_1_LU Lj C|_J \ 

# * 

- ■ ^y-4 J Li, i i VI a jjl ^_| J ^L>* ^v 4 Mili ujpCrLo-dl 1 ■ ■■ 1 • T^-UU i LułjJLt 6 

—jjj ^ILlU JjLJI a ^jmjji t<Lutij y Lj jlJ ij) ^j_L>Jl ^Vlj d j n j “• 11 aj jA <j JuLU Ajj^ jJI 

■r>•><t jM^Jl^g ^LajJI ol^?L>» ^^L>- j 4 j1jj4j-uuL ^JjLmiJI Ij *Jb jjuąu^j ‘ r ti ja ^0Q — ÓOO 

-~l± _G £jlq jl ^LoJlJI J$LJ! ^j^Lu^jjal JL- 1 ^1 f Ł t, i^- La 1 JLa > | ^ J 3cuiSL-tJ 1 MjL^ 

^jjJ! ^1 ^1 hydrocephaly ^ijJi »>* 4lb. LiLL jlII ol^ą^ ^ 
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QoUJI yJjaóJI 

vSjg^JI jldLąJI 

Circulatory System 


159.ji.3 

1 Ó2» m.».i .— jJ 1 .4 


147- 

149... 


. 
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LfljLui l_LąJLc JJSj t-JLiJlj 4j£jVlj (jJS ^JJjJl Jp^Jl U3^r 

jl aJjjl jl jJm La[ 4jO j^J • L>J \ 5 j, I ,>> T1 ó**>, „ tV1 ^j_a 

4 * 

J^-iii3j i L_JjJ! 33<5 JLłaj l ą jj_i 4^,m‘iVI Aa]\ t j^o ^ jJl JJsuj jłpjj 

jJjLjo L^j^C. po ;*3kjui£ i Jj*jjJi *5jjjVlj jjjłJI {ju <_Luj>j l_ł_i-1 1_j1 £j*a 4^Lu Zt " 

ł 4 4 t 

Ąjiińl ^^~illjfr ii-bl mi7i pij 4t t r« £jbfl (jjCTfr 4-tjil <i ąljl 4j£jVI Lal ^ajjl ij-u - s-L 

. ł _ji .rf J \ <jj 3^_uiS 3 j jj 1 ^ l ^ j ■ T 1 *j=L. jw' 

<_>J'uu JS i 1 p 4_i£.JiVl j Ju>J 4 _ia_lx4jJJ 1 oUi_j£LU Jj -^3ll I juŁ Ą_ ^.-j J * ■ 

Ł 4jj LduJJ 1 ł^uj ^ j Jo Ju4aiJl ^j ** t * "J i ■.—r.lJgJ 1 j 3ujjojJl 4oiZ.J ^ŁJ ^ j > 

OjgojJI tUcglfl \ ii/Sp 1 

La-l 3 B*f r n łj t Uj Jow iL.Cji 3 IU ĆjiOljjt Mitl fi 1 U~t 11,1 L ( 4j_JjajJl 4^Ć^I gJjri.Jjj 

, ( 1 Ji£Lljj jl JjUlpJU ÓJL& ^ r — 

Tunics^lJ^ŁJi LI 

Tunica Intima 3Ld±>iarł 3cŁ*ŁaJt LI . 

** * 

b^U. endothelia! cells aoiwi biUtfi ,>» <>> d & i L-* t l dJufc 1 A 1 It> 

4ojUaj Qm 43iU 4 ^jn r^Tl &jub Cinj jja-ąj .2u JulL* L^Uit-uł^- iUu!kL: 

. (1 J[5Lii) fi LuiLa d j 14>if L>U. ^pbt_j _Lis 7 ^_u_<jj /jjq subGiicIothcIi 

Internal elastic lamina Endothelium 



Adventitia 


L«£ ł^jjpaj ^Icj jl>. olJŁJa ( I w ) 
























v£jg.ajE jlrft-yJI 


Tunica Media 2,1,1 

nAjlui i^aLJ! 1 <j * jji.1 Jul #LuiLa 4 -JlJ^uI 2>Ł>. oLłlLs a 7 >U j U oAJt J£L<iu3 

- r IU Tl ^J£, cL^Ła-Ill 0JL& J^ cy i-U j*Lx£Jl 4 U n^L* 4-5 

2 jJLI ■■" (1 JSLi) 4^2iu internal elastic lamina 4u>4 2uii-ij 

-\ternal 4LJj~a 4 JL>-jj * j J i£JI yruljJUl 4-J j^LfcjJI ji j^-l 

jujjJIj tijLii^jLujil 4-5 - <-pvjL>Jl 4 % i u i i ^ u.,. jtii 4 j iU.ii rjo^ ji elastic lamina 

-4_Jl j+żlLm La i jułj ,pericytes u^u* j i^-TtaG 

Tunica Adventitia a^Uh 3.LI 

J ij i^ijjjJl Ł A 4- LJjla U~ j" t—i-LJ 1 t j H c 4JLi_LaJl &JlA ^JhSLj 

* s 

?^Utjij . {1 JSLi) £LejjI dU j <Uj3 jju ^jJI j-«^xU uJłUJL l ^ LiaJ ! tL L^jj jG aS tUll 

. i Uj , g' Mla £jUj 1 4 rtU i U 

Vasa Yasorum 2 -lcjV 1 2ucjt 2.1 

I 2 JSLil) 1 i I 4 J ^UoL>. 4-_-^- j 1 '-- 3 4 ^j.ajJI ‘i^.aSfl J^>- - 5 ^ 

* ^ ^ * * 

4 I 2 ^, ■ i ii tj ,jJL 1 ^OiUJLłi] 4 jqj^LJ1 (jGłjV! jljua Jl t^£- 4_łC,j^ 4JU& JnAjGj 

» * t 

— 5 -jp iiJLJj^j ; jja <Lu^O 4 jC,jI LfcjJ^ <jl-3 jtjJtlj 

LłJcJl 4-j Saj/M Srt.Utl 4r lymphatic capillaries ŁyLat w|j-^ 

4_l>* jl_>Jl 




Endothelium 


_ Subendothelium 

Internal elas tic 
lamina 


ł fc t ^ ■% , V O .' u 

r-y - 

, ,' .. _ ‘ ^ - _ Medi 

* * k ‘ *’ ' 

: * \ - ‘ Z •&*?- ** ■ S 

■ i, h • v/’' .. ■ ■' 

■ * \A2—*~ '■ r Jtdventifla„ 


, “i d 

. - ’ * : : - * V- 

Vas^ vaąoriim ^ - - 



^ a - . \jy"~ 

* *Ł m* >8*^ J ‘W' 


, 




t^jJ! 4- 1 i_^LąV1 Ja>V .^JuJsllL jL^ii jl Jj* Ą- Lja^£ 1»1^, ^ j ^puj ( 2 ) 

du JU^^I f ^ąJI (2_ < J dGiAtlt ,JLuJ1 ^ j^jVI 
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Circulatory System 


Innervation 34 

^SLuIiJ 4r ^L-uLa <j Lor LMj- 4_ąljVI ^Jcłłjj JJJjlIj 

j^j 3IW; ,L_aLJVi jjuk jo-jjj .unmyelinated Aj^It j^ł J&LJS/I 
łŁjru^jjiU SLajyi narepinephrir 

<4_ Lal . ^ U . U ^JLlLłU d j 1 ■>> ♦ 11 L>UJ^ fizL CjI juLc * j^Lya 3 Jud ^ II j i —* 

J^_ * _ *1 d^j j ^J,1 jjĆ, 4-L>.jL^Ji ^VGL3 jlLłJI Ą- I tuLłl^JJl JL>.jp3 ^3 J j 

JtefclJI «L- 1 f.d Jijl 3 Jjj “ 

(£^jVt carotid sinus i-^i J^ 1 

*(4iui>) 3jji_a łuLI^j i baroreceptors * L\4w4 ^jisg aortic arc 

2u>4jVij ^ujUuJi jj^p 4 - chemoreceptors ^ujLumS w>uzl^ j^jj diJJ 

.carotid and aortic bc 

ĆUgojJI OjLCgill £ lqjj 2 

l A U ij J sLLdljJU i I JUjLu i i 11 ^ j 4jJ_ 4 jj I i"i I j ■ + r^i 1 1 i i 4^Lui-il jJoJL 

«- 

.3 3 < _j j uI I L*JL ^c~ 1 

Capnianes^t^jtiJł i 

wl^ptiLuJi 1.1 

i j^£*Iu iCjI jM-t-tlJ i jl Juu (j\ 0^-A^ w- ‘-^J- r 3 j t^uLLw L ^L>» (Jk* 3 JLs^j 4 3 «U -j^33 - 

Lj^LiJl ćju& jjl 'i tłjJLI. £3 JSLi,) 3ji 1 jjj Lj^ŁiJI ^juł ^JjIs -i juj ^a 

. 4 j IS 4 -a-jrt u-ł L? ic JkSjjj 

* ł * 

- Ls. ,-j tl Ą_ ^ A~ i jj l<LlSj_Lp jJX ^ * _ l ~* - ■- A ^^Lfc <Ll 2L y ^ "■ ^ - '^J ~ sŁ- Li >IVj 1 JlxO .ul 

U MjpJl ij JJk r^Tij * ( 3 jJSŚiłJ ) -*3^3 </ t “ Ifj 

^ j r a f 4_j_aj. jjl 2 K i r„ Cj^Lł^j^-j LjiJ u^£^LJ»I £ya d LIa IjIjjlI 

, Lr V^ 

gnJiSi ^^jl>ij i (3 J5 Ll1 ) pericytes -» Lj^ ^Lij_ l>- JaL>u 

.4_L^bL±3u! 3j jlŚ 3_iU_i^tJ L>UtJLJ ^131r VI -i^-j Jj^dJ 

. Ł “ f \ j jl>. ^ ■ j »1 1 djU^a-I I L NL>JI 


w I > 


















.(4 JSLi) 0*^11 

k^' J 3 -L 3 J! jjubj .Jim 50 jjLacjj Ma LJjJo Lal * jim 9j 7 £ru LAjJ^a rjtjjj 

90.000 (jLuuJ^I ^CU>- Otl^jUtQj! 

* 

^ li (jLa»5 J^LjJ t M-> * ot olJb^jjJ ł ^a aSLuSuj Jj * <^>~~j 1 l^_i!i£ * j 

• 1 ^ 1)0 J f 1 ^ aJ_lLj J^L>JS mctarterioles £>UjL^ jju u a^/i 

w 3 i; m 3 j j 1 ^ A < ti A-=fc -1 r n 4 Il^J C-Jj>._t t ^ f^\ & J 4j£jVl ^j2-U^ * & i mliii i^it H 

wO Cj I|^_jjljujJ I Ją£ * LuJLg ĄjLuzłC Lj M^* 131^ Jo.jpj ■ A JlJ tJ A^ŁiAU*^ 4 JU j I^JL t J J Llj 


oU 1 *j 1 ,{5 J£o) precapillary sphincter oi^-ulUi a^UJi ^-4^0 

■ AaJ^ajiJtoj ^ J ' ' -^ ~ Jjot t I >-111 A^a ^iwtUj jJ I i tOljhĄJUjuJl Ą_ A JlI 1 /jl JQ[ J 1 Ia I i*~*> Ą— 

^1 L ■". ll ^ I f _i Jl~ ♦ 1 ^jja]| A "r- I i.'J jZ^ (^jl^jJjjJI A^LlłU ^jl !jJ I J, Ltu^t 

AłISIą^JIi ->i*Tlj JuSUIj AjASLM JL i *_j 2J jJ*I doLuujjt CjI J <a - a- xi Vl A „ Aołj-uJ^/I s * 1 \t 1 


>1 <1 TT I L 1 


LT^ 


^ajVI < Ul r t \ o! j a ^ r t jLa i JuLdJ. Lj , Aj_Lł Aj ^-4.1 o1^_U(llL A^LuL L^J ; Aj, i 1 rt11 ji 


. ^j jxj i\ \ a ;j j^XoV1 ^LJr> i.J t ^j-t.i xJ 1 M— iIfi>-M j L^ 


23 £j\ 


a£^u!i 














Circulatory System 


Yenule 


Hiilj) LłS j =. n liijl JJ ( if t > V ^»~ i~ ś jiLLjl ^J^iSUyi aj^a (4 } 

<-4JlL d jUr ^jjjl JJ | Ł <|J ( 1) 4 j- 0 jlljjj i £ im Ąj-^l ) Jljii' 1—MjuŹ, >*| V £ ęł^JU, 


(iLlłl JjjjjJt ) drt l ą _|H 3 a ( Jk*j) JL^ ^J^JL) ffltitfj ( 5 {J&4 ) 


Arteriole 


Arteriole 
capil laries 


Metarteriole 

Thoroughfare 

channel 

Precapillary 

sphincter 



















*& jq^JI jLriłpJI 


. y.iUj 2 ] 2 

fL i Lft a Ó-jj i 1 1 1 U^ l j J rt I 1 \ l A ^ _l^. /j| ^jjJ j L " i I J ^ I t I if 1.^ 1 ^ ** I I 

łH jjuŁ f |tLa 320 4 _£.^mj (JjUw tUjiLdl 1 ^JLa 0.3) i^jił 1 ,ijJ^ 

kj ęijJl <jru CjljLiJlj! d a l"4. t i tljLjjjĄlij 4jl jlU #LU jJ-lLuJ BjIlL^ ^ij^o 

b j2ł2j ójulj£ nm 11 a 9 ijrtj Laj^IU^ i 

.^maU Ij ^L>Jli dj M,r L] A Jjj) ^ j O 4 Fim 70 Jf 50 jr\J 

. J^Lii! 1 I ji^ J_ i^aLluj 

i^L t n^JI 4-uLl ^j£L Ł jtlljfcJ ^LajJI łL)I JmJK^ut (jl \ JlA £_ SjLui^l 1 JJlXJ 

i CjLŁul^JI ^JL^JJ .0JJL& AjiŚ^j} łiajtjjj 4i_ils Cj^Łł-s^>. t_JjJi3 <jJ[ 

* 

^jJI blood-hrain barrier^j^t^ujtfi j^bsji ^ L^LJ Uj ^ ^ 

■ j łij_J i 1 JUfc ^4^bJ ^ i .^*11 ... f tl ^J[ ^jjl &J-J-& lZjLjjj^w 

4jjLww£ Jj^O 

* # 

■ i ^ g *1 a ' ■ 1 I ł-jłjLLjjJ a J + i L “ 11 J I * . • I ^ J 

*Ji jZjU ^ angiotensin I j3jl\ Ju lUj.lLu J 

4^j^I Jj ^jJl * angiotensin Ii 

>tonin prostaglandin łoLSjJU JkijS 

*4JUj&^ norepinephrineoj^U^i thrombin 

> J.\ r^> ^ Ą Vi f fil i 4-U^ti i2jI JUjlj.frijl-^i 4 J..IĄJ 6 jmJ I ćuifcjjt i flł .^7 

i l_^jJ Ą- ^c^li 

ł4j JJj^yjjujJl 


ujj^jjLuJt 3.1*2 

iJ ■‘ĄjJLclil d ^ .U ^ JaL. jl d J łl U A\ L^lkJl 4 _ 'J&J* ^ ^ 1 ^ i i 

&J-& j^JLm fj Jb l j - d j 11 j, y .\ \ a 4jJauJUji d L^ Ij“lI, 1 4j^Lj 

Continuous Capiliaries 2Jl*\jZX\ J 

# t 

' Ąjj Luj i o! ^fcrilLi somatic < uw i niA \ 1-r^-tj ' ^ ^ u ^~"i <__■ * •“. ii ^ i a . •> 

* ^ 4 ) Li J JL>t "A _ C-JJudU I ^ 1 Juu ^ — 

^ifcLiUj i^J_^ŁiJl j rii t ] 1 jL-i* jT. ^_. 4 ^JLn- w-J jwtli 2 JUt wi^-^ " 

1 ^4-łjLU j t \ L^JnJI j>_uL £i ^laL>u'^I 3j> t i^N 11 iIjLjjjaJI i^i1 

*4_ła_LiIl J JlaJIj 4 Jt l irt * \I j d j 1 I Ij 4,jl JajłH 4 *t- I ,i\)j\ Ą- 







Cireulatory System 


iFenestrated Capillaries 2uu 
3^1 * visceral LhJ 

80j 60 £ JL4 * ( 8 jSLlr ) *UjLŁajJl LM-pJI j jj* ^^23 J>j>, * — 

+ 4i_u3'^IL* 4jJkjC.iiŚ a 3 <U ^ ir Lj^LsJI LilTl 

_ł JLiJij 4 jK|1 sL. JlM jljpdJ 4AimjV1 - 



jut ^Ł£**łV' a^L^J jlJcłL* «L ( 6 } 

3ljj —!N * l? JwJ I L>. ^ a i ljc - jd j fi 


:SinusoidaI Capillaries Q\j±*£j\ ,g 

i aI^aJI ju£LM ol jią. 2 

, J I rj^ I fv i J d I If Lilj 1 ^JJLUO J i i ji J . ■“ 

jJl 3)Oj?- 1 ijr^l pm 40 j 30 L&jAł2 jjO-^ * 

.(7JSLL) *_*» c^[ J ^- j ^ ^ 3~ 3 _ui Li L >L>_ ~ 























" •"■"'•'Sito-' 



Tight junction 

Incomplete 
basement 
membranę 


Pericyte 

Endothelial 

celi 

Red blood 
celi in lumen 


-—Large 

intercellular 
cleft 


Nucleus ol 
endothelial celi 


Ji ^m ^' 1 > -Jl j j n Jj JJuj ) 


~ jiuJl ^nj Jl ■ .-i - 'V ^jl AjJj, jJI ujI^_łłuJI LujJI^- AjL^j JJ 

# 

merioyenous-^-u^ jjć . Jli LijSLj *■ j_jJ[ Aą-L»Jl jj-j ijuiLu, 

jVij (jrji&lj ^-.ó.u u, -V.vi ji, .jLXVI jJą. 2 a j/ i.cn jLLiil Ą. U£ , anastomosis 

i # 

^-jcLI 4-ąjJj tj ,m rt U 4 JL=nJ'i j jt~ii jj^JlU 1 jUasl j j t~i1 j 

P^s 5JjJU5e^o J^LsLija eL 4 ąj.Jj ^jJ 1 ! uLuLuoj Ju >.Icu *o i ^_ilUjaJ 

Ł> ^jjL^fcU 5 j i oLL^jj sL-aLa 4jli>ir L^U. ^Lł!]^ \ JL^ 4-lC.jI jJą IŁ_ 

Arteries jJJi 2.2 

& 4 

UUJj-i L<j-Ł3ti. i .UII - ^- I fi, li .-tli (jr*J t I Ą^tuus 1 (jJ ^ l_jjjł]l Jy, ^ jJ I \ O JlA JjjU 

pip, jut>£j i 1 ol j muscular arteries AuLLui *arterioles 

^L’' ujI j 3 jj.jS/ 1 jo* jj XMćl jJjXJl j jl J^aJi LUSLu .>Lc JŚĄ. elastic arteries 

•<b Liii 

> HŁ ‘1 jtUd Lł£ JJą] (J ąuilJ1 o_łj5>jm-II o 1 3jL£.)M JJĄJ 

JJ- 1 J Ją eL_ 4jSj! Jujtl, l lIj! JuJJLjJ] ,<jloL> j 5 ' AildjjOl s_)Lu_uV 2 j J ._» T \ tZj ■ JuĄjJ 

/-ą 3 Jmu £ IIII £3^ LjbLuJl JJ f ^>4 4 ąyjJ 4 7\ i U11 tJ ojuJ& 

■U J *j~t t 3 ^ * 4 j l>. 1 JkJl 'lo.Lt.AJ Jl4 j£ . 4 rt"r 4 ^3 jM Li-11 ^LjjUI 

jgu. v2lT I <j_J Jl3ŁJ lLUjJ 4ĄjliJ i jl J^kJ I lJuJĄJ Ą— 4_jJ_A J 7^_J 1 ^ r ^ /jJ^SiU jl , £ \ ■ .i U l Cj ^LwajJl 

.atherosderosis 
















Circulatory System 


* (1} (JjiJiąJI jeL* ^juł £ju -lij.lJil I J*j, 

t I j 'ii JijijiJl jjbJ ^■■-j-- jH . ■ &j " 11 4jjLu :(1 ) mX^ 


1 



(JeuejSl aajbll 

SLd^tJjl aa4=Ji 

ju>£lt t ji 

4-l_Jlł d-uł-J Aj^a bjlJlj 

jji d>UJa 3*2 ^ 

f .a li.jif Li^i_>- 

AjjUaj L ^Jp. J^ja 

JjjJ A_y LiJ CiAj dJLi.ygj 

arteriole 

C8JC4) 

łAjj-jos 4bJL>.Vj£ ^ŚLJl (JJJjjhJ. 

d Lrt J 

t-il i-rtf Aj^jajjj Aj^Lil 

AjuJi 40-30 ^ J£^j 

Jiitl.i~il i^LuU -~.^J \a 

4^ĄWj A-l J-A IhlUjl I^JUJ 

^jjHaj L ^L>~ i j r A i_dJl^i 

4/ y.j A^jLLi--' Qx AjuJaJ 

4jl ^*LJVi 

i tLuiil^ 

AJjJi 4 lL>-1 j df H A ■ ^ 

4,.i.l jjjjl 

muscular artenc 

(9(J5mw) j&L**V ! j. , 

4jjJ _£l_Ji 

LgJ A._».0>. JjfrSj 

AjS*j.Llfc. AJ jJ* 

jj a * 60 40 jj uJljj 

L > J J>- LgJuj iijjjp J*LS\ 

1 1 -fi £_ 

AjjUajJt ^jliiLjlaJ! 

j ^ t 8 ^ i i »■•" Ąjj 1 

ifljWTl lJiLji 

4 

l J j-Ł% d k h i L^ł i .11 

aU ł jA 

Large arteries 

43 Us, jJł3 j j4;iVt j£s 

(10 JSi) 
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4jj>*jLS*Ji tULJałl 

^t-»j.-jf < A* itiU 

4jt^l Jll 41 lJsJI 


ji^£3j 5 5jl-il1 

O^^jS ł-fcUl £^J0 

uiluJd 3-1 jSj 

f L-.il, \ JL: S A -JT-111 I j^4 

i_śUL JoL>oj A 

L yLLJ 1 jiajjj ^ULui' 

5 .i-iii 

vemiles kjiJUjj 

(Hjslł) 

UUP tj*a ^ 5 trtjlA 

UUV 1 iSUij 

li>U 

5-3 £yo JSLSmj 

)_SLJ 1 ^li^Ti (r 1 ■ ■ i --* 

Ai<> mj ijjjt 

4jjLLu jjł Uh 

‘Lśuio ^)5L J4 

Ls_U AjLŚJ Sujlloj 

oLdLq_krf> 

4Uuijl4 - 3 Alf 1 

smali' medium veiiH 

ji*un jLjjjji 2 uism jjjj ^ 

(12 js-t) 

# 

^J^>. L^jJSj i 1 J_>- STrtjl^ 

U-UU. a LUU 4^JUb& 

4ąJl£<-^j£ łAijja 

> 1 j L" ł L L^aSj <44^U 

i. 'l— l—l. 1 j . ~ 1 ■ ---■ f- ^yj dJuLs 

^ŁL-U t ^JA jU£% 
jaLuaJl 

j ■ tt t-> 111 LM-sJl jLl jl 

AjjUsj ĆUJhJ AlUa 

cjLU« L^pjLd jGUtji t 

jujjJ 1 ' UujAj ^L>w u 

large veins 5j»u£ a*jj 

! jU Ułj^Jt JU* 

(13jii)^db^>ŁiiJ 




Veins s jjjV» 3 

' -t i UjJ^ A-OLaLo-ua ii -li- - 1 tt t i lfll l ^jJI 3 - '-H'— £Jjfc ^U- 

*venules j ilj^lj 3 LJłJ-+-£3U* L l^J^. 4-ll£_L^Jl tli 

large veins s^utti small-medium sized vein$ a±^jZX\ _ s^dLu^n 3^ 

,2 JjJLłJl ^_^-_ 

L I jj Li SijjVI j_LsJ w , ■'' 11 WjSjlJl 4jJ LlA - ( 2) JTjJl-U- 




J4^i J ( C*3^4 ) J-Ł jJaUłj ( jyi pjnrtfl X- Ji" O ^ ) 

<L£jVI o Jla j jl>. IŁ- * LULa ol^-U-r ęł4-u»Vl ,Lj^_i5u jutll , jjij LjjjU *4- ęJaii* 0 jLmj (jJ| 


5 









































Circulatory System 


JjLSj Luj iAJ <43 Jj <Vi* i>t ĆJ^i 14 jSLliU 

5ji i I ^śLJ^Ij 3bjJJ L_aLJVL ^Li- 4-4 *4_t£.ji^U _ 



gi^i"j ^LLLj ^jiauLdJo «uJLiJI 4 jL>h]I ł_aLJVl <JL£ (j^a ji^nłl 1 juk 

J.jl I (jJŁJjSM U Ul^jUk ŁęJjOJ^l jSfl 3tlLu dX]jś jL>Li* *__J-„< i A *_ 

4j^Ll! j jLjłjit ^jJl iUirX ^Lii! j^c atrial natriuretic protein 

i .i In 1 1 i*Sy ■ 1 --- 

i-dałt endocardium (i^Liiti) wiar i s^a 4j < flfllI j\ Jc>. 

l iła ^ Ł (15 J£L^) epieardium myocardiud 

^JLłjj -il^tl wsLjyj L_jInJ! wi)LaL o-ł-sł) 3jlc.L^ Ju_±j fibrous skelet 

, 4j L ^Ib-Lsj *G La $ ^.^Uł <1 £Laj * tyJL3T 1 ^ rtlr l 


Tunics 2 uiLćVt 1.3 


4^MLJI LjLLJl q 4 rt i U j: endocardium Ł_diM 1 

SujtwO iL-StaJlj 4 wbLJl ^ j ■ rj> l-oJLu djj l U. t 0_>tJ d^ iU 


















^ 4 JLLajL 4 J St I d [ i A a \I Ąj LLu J^u^Luj *(15 ^JSLtL ) C. L_aLa d jL>i^ Lj ^l>-j 

J* • 

j r-^tH djJUU c _ 9 jJ 1 Purkinji cclts j-j U^li- ^j -4 łIjLijJu^ LI t^c \j 3j jjl 
n jam J&m aA^c L>U.^ uiltsj uir i imyocardium ^ 02 Ji - 4 -# 

Kbrous . jsua (jji oULlWI ^lIL .<LuJ^J ol rt l—lLoJI 

L^UJI ajjb i j,^~ .cjLłU o! i jum <LiuaiJI skclctoii 

I * 

_-.. 4J I ^jl SjLuji^l jjusoj *dJ 4 _L£'Ljj 4_lLqJJ 3jJjjs 3 j,. >> 1 .3 1 '1 5 

*. ' * ^ O La 1 <i 1 <ąj vLnj,>u CjLoJls* Jl£LcIo ^ Lb fibrous skeleton ^,^*111 

Łi _jl5j| jljJblj l Lafi * O-lUjJi 


; -. ricardium j>*un *LU* łaJaJl ^jlitUi tepicardium 4-łLiOfi *jr 

d SI lit 1 _yl£r Ł 1 "m." ^ A Jr ^ * J ‘ ■■ * ^jpfl d 3 ■ U - jjluuj 

— > ^rVlj 4jjJU wliLwOj j^2j>o gjm iH 

-t il 3 U N lL^LSCJ ^_JJ_U_I d % V\ f t \ ajL&, Ą— ^OJtlbj 

I * _ 

Lf_ ^Lub ^ 1 h r. i, /j_* J< ^jjl ijjjaLJI tf-LliJ 3 Uj^ 11 0 * 1 U T \ ^jLteJJI Ju LIŁs 

<uŁ>j i? 1.1 3 ń 1 U W óJJb ^ U*2 a 5. 1 L^L>, 4JsUb[ 4jj^a 

Ł - t-n! Ij^ LjddJl ^ Łl r ‘ ■ JSJ .. 1 e. V l^a ł <Uj tl ^kmli ^ - ■ ■ j j .. i f a \ ^ 11 ^-1 ^Uj Uii ŁJ 

Li^LbSji łUi! 3 ^ LssIijL^^ ł ^ *j^aLJ^ t LłtH’,1 ^jUj^łU 

O^aljli fLuLuŁr ^_)L^jJI jJiC, JLj Jaj La£ , / wl~ 2 ■ U> U 1 i L* aJcjC. o *L_jLłJl 


*j-±j£ Jus- t-J-dJl UnTi 



layer 


< _ 1 1 n ^ 4r u^j^ 3 ^ l ^ C15 ^SLi ) 















Circulatory System 


8 


Valves ofthe Heartt-d^i 2. 

i LisL-M ^ J pJóUjUd J*±£L ^Jl±jŚ ^ J ' 1 i \a L_jJ ^j-4 IwJaJI CjLdLo-uA 

* 

SlsLLj L>UJ JkAJ djjUaj L^licą . .'IW IjlA JoLsejj' * 4-i Ż* ^' »-* ^L-c 1 

5 j LiV ^ jJl>u ł l_jJl£l]J ^ Aj \ H J£Lł^J'i Ą- 4^0-JJl Cj LłI_>J Lt CiLqLq-l^JI £Ju£i *i_ Lł 

* » H w t ^ ( * I 

4jjj jVl cuLłl Ą I 1i Ą- \ ^ yjfcJ 4 j^js J -ŁjjCjI -^~j V O La 1 1 ,j ^_ 

odiłn Csijj^Ja CsLąjguĄ 3c 

j*fi LUuJi j ^j-UU J ^44*04 5 JLŁ ^4 iA_ ^uJUM JJiLj 3 Jujjj ^li£u ^J£Li1lL 

* * 

^-j-Lj-L.i-^ 4_jJj J.V1 £JuLcJ1j 4_4juI>V^ 3jJL*J 1 - ■-j-p ^ jCJ 1 J Ju& j> - p U ? & y^Laj L U>1 — 


* ( 16 ,Ji^ »“w Jl 1 

Sinoatrial Node ł>mjJi 3 jLo^ii J 

i jlSjłJI * { 16 JSLuu) Ayj jyj ^^Ldl <—&£>*VI jujjJ! <U,,V> juc jJSa 

. Ś-Julj 1 CjLjjahJ 3 JuLłJ' 0 Ju£ ^JjUtJ & i^LLu^? <_JLdŁC CjLLl^ 

Atriovenricular Node i>uMi :suiiiVt sjo-ii -w 

dj.L>n.- CjLjUhiS L$J Ij^Ł>. rjn* (16 ^JSLl) ij-uujSfl ,jńj Jj^aLdJli j,1jl>J 1 JtAjj,! ^Jjja 

łŁ=r L^jJ| ^ j,i u r11 ^Jja Gj-J&s CjL-oi* jt l.~_ A j j ł duu-i lq£ 

bundle of His J«a i« j»- .£ 

L7 a-i£^j i_ŚLi]'i ^jo J< ~ ~" <jUł ■ Tl ^n_i J-aasLóJI Ą- 

* 

3u>». £>a (jJ[ ^2J13j a-A^JJ jj-aJJi (16 JSLi) Purkinje fibers 

^1 ajjoj [tiniij ijjJl Jeft bundle branch j^i right bundle branch 

.(16 J£-i) posterior fasicle ŁuUi- i-j^^anterior fasicle k> 


i j i 4-4+3 ^ i i l U il l łZjl»o d ^ i U 1 1 ^ i^ ^ j.. A duojai. 3 jJLgJL^ l a ^U ' U Li^LshJI 

_ " * * 

* jgu Ijj <1 lr> i u tjni ^JukJl Cj Mui&jdL 1 Jj-a jj < 4 ^ 4 1>- Lc^li ł~ j c!Ll4>. 


*_£i jJ V^1 ^4a_uixj ^Lljl>» * -Ul i d rj 'ft ^J1 ^ ł Vl ^ d ^ r fJ > 1 p < U /* 1 1 ł juŁ ?łjq_ujJJ 


ijrtjLjjLJł <fcJ ^al d ii^ U i a jCuw kiU j Jjuj nU ilt 

+ * * 

^ ŁJ^ 1 j j U \g '--jLi-ciŁC.li ^ fl Ii U 

jL|j>J! jA>- * Cj Ij js^J i ^Laj [ SL. l^-sl ^ Arii! Cj LjKjJb wUJ^3 ^ 

jl^JI Ld^jUj t^LajVl *j>j 1 ji ” (_yl| epinephrme ^\ i ! jljJal 

. d-t LU.JI 1 



M 














I 


vSjq-=lJI jU&rJI 


SA node 


Right 

atrium 

AV node 

Right bundie 
branch 

Right 

ventricle 


Moderator band 
Purkinjee fibers 



Bundie 
of his 


Left 

veotricie 


Left bundie 
branch 


JuL j juJjj LLśojj L_ildJ I ^LjjSLfl j ( 16 JfiA ) 

Lymphatic Vascular System sSgliioUI ę&jg-aJl jLdtoJI A 

UMitJ diUna J 0.2^j Cjljjti! ^jiLcd jL$->- (JjLfcujVl ^ ■ ij.-yJ 

jJl JjLiJi \ Jui lIJjJsjj i AjJi jJi Li Jujuj A tu i Tl QJi JpLyjjJl 

,(17 JLafe *L* 3 L lymph 
lymphaticcapillaries 3 LyLŁ*ifijL^' 1 4 *tiiLj$SU 

c t 

iij 4 jI CjIjj* mi jl ĆJui 43 LŁs ^ f n j *J' 

. j^jjp V LiliU (jl U£ i^jŁił Jajljj 4 ji 5 j ■, i U 111 L&L^L^ X$ 1 LijJ^ 4 - 

<La-il ■ ■ i <1 y 4 j jl 3 a 1H pij 4 j ^ 

- L^j ^U_.-s>. 11 ^LJaJl ^_uju_DI ^jJ' 1 i_Zj■ jv_us_iiLJ ■ jJl>- jlAj ^ILl 1 a3 j 4 dl 4_j jJ,^ CjLuoJJ^ 

fcj electrolytes ^Uj^sju Ao Hi cjIj^łAJI -^^łLoj 

^_4^yGLS 4* jul£iLb ^ja i .jijg.lJ 1 3 *23 

/j_* JjLJI Ijlł right lymphatic duet 4^1*-**! ŁjjLŁafi suaii :Ua 

* p- 

Ajj-b ^yik a 4 u t.jj3 thoracic duet Zjjjl&}i susjłj * (^x 

_>Vl ijr^ 1 4J \ 1 1 JjJ t JkJjjJT 1 £ Liii I J-Bjpa 4 - Cj^ Ll 3 J I ^nj Li >(18 J£LL ) ^uł^J I 

*ajti ajjtyij left subclavian vein>«aSn 0^443^1 ^ internal jugular vein 

aUJJ> jL^cj 4- ^>>3 .(18 JSLi) right internat jugular yein^^ł 4^1 jJt 


" 
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rjnwj jlLuj^ * £ 1S JSmjj^ 4_ljjJlJ'i ^ 1..i^S j i juis f»I jG lymph nodes a -j^ L di 

.^bJI J^JI 2 _jlŁJI 



Lymphatic 

capillaries 

Lymph 
node 

Lymphatic 

vessels 


Pulmonary 

circulation 


Tissue fluid 


lood plasma 


Systemie 

circulation 


Lymph 

Lymphatic capillaries 


^ *i ‘ ’ jLskJ L ■ ^ ^ 1 JiJ J ( 1 / * ) 

3jA£' jo_ t y Ł Cj( Ą- JjLJI j Jlc. 4j 1 5jLi'V‘ j jl>o 

<UL*- LiiJuj 1I CjI ^4^JI i_JujLą*-J j^GoJu 4j,iLc^ ,^-bl rt a Ul j I <> ~> 

* 

(jHI <JL»Jl ^yk: ^11* dephantiasis JUtti j^juj .edema 

.oLJLiWl jl nil, u 

: LajjU t JjH* ^ 5 JL£L JL ^ ^- hQ *J j & 11 4ujI n ąU 1 4j£.J^ T I -Jj Lolu 4 uJI jJlIl łL-p^ ( j -^3 

<_ŚLjV| ,4_jlL^ 1 J CjLoLti^ 4iaU>l L&jjus- ^ <Z*\ iłiln iZj^Li ij>: 

^~j^_. L< fl rt^Ul ^njLLaJl jJL>r eL L* ^ tl d^.UH eL ^LuJJU 4 j^jI jJl 

. i JI VIjj ^LuiUl 4_jLGzl»J \ ^łLT% c- jj£: 0. Slj j. JLuaJ I 5 ^ SujLi ^ U 1 

d jKj 6 ^ Uli^LiiajtJl 5jk£.Luu4J wJLaJl i LfljdUI JjLuJi ćoLcJ jjfja SujLoj$JJ 1 4_jjC,jSf ^ : 

. Ljju^U oLal ą.irtll ljJI i LgJ <1 łł5bI 
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The Lymphoid System 


-CLuuJ dJL>- Jjt 4_l_JjX. jljJ4 1 w K ni ^ t4j L-i U. LaJ L j - Jj-i S UL£ ł... A \ d-lLuL- 

jl^>Jł ^a.f.nj jLg^ 4- *JL*b ^LliL LgJ 

Lfc jmj 2. jl jJ cjLlujj^ kijllłjL>r i^5^j (_y-^ *^L1 j Cjłjjjlj ^ — 

*4_bj>.jJl ^Lui^Vf 3 Jm-=- iu \ 5ud Lii, 'i jL^- > *n~i ąj L^Liajd 1 ' % a $ ą\ ^ luJłiJj .<Ljuj 

itfjLiaJj JuUd3 SjLjjła 4j3lL-u1 <IsLujr^j jl 3_tjLii Ly^. 3JaL*jjj 3 j _uj 'Lłjs L^jo^LjI 

Lyj>- <i,H 1 jL^JI *3*u£JI 33j£Vl Ly_>d' 4j-iiJ 3 jlcI >, ą ._ 

jus ójij ^njl ąj^LłoJJS Lj^Ł>Jl Lj^L>J 1 Lol ł^u«_>JI Ą~ ^Lka-i 

* * 

• a ni mH j <£_ j m i~ m * <LjLłl j cl i 4t mi 11 h>*Ł^- 

ći jq L q o i I I clóuclJI flgjl 

: Lł_& ,'jd£,J_<t3LjQ d 1 fl 1 J ^ 111 £ LizuC V i r ^ i j > 6^ 

djjtft ;central lymphoid organs 3ujLŁ<mt (tL^Sri. 

bonę marrow pk»i i ^Uuj <(T cells) SLuUii uy£d\ Oi ^ 3 ^>- thymus gland 

*(1 JSLi) (B cells) 4 ^LJł UjliJi ui^-* 

spleen jUJcJI Jiu .peripheral lymphoid organs a^LaUJi ^vi.w 

lymphatic nod- 2 ujUs*tft Ouua«jij tonsils .lymph nodes ^uji**tfi os*Jij 

*Lt*Vl 4r Peyer f spatches^jb jj&j j vermiform appendix Suwali Sajijjtj ules 
\ 4 f.,rt L^jB LiiJu t.jjjjG 4 jj£jJ,1 j Lilki I \ ' X Ą\a * ( 1 JSLĆi) 

rr Ł »c ^ ff w tt ^ 

ł *IJułV 1 d ^ ^ 1 j_ą i £ ją jbBob-U, 1 VI jmmju L 4 JL- 1 J - dj dl 3 ąIII 

\ 

.Mdlili Laj^£ 1 j!\~r n oy_w*lya JsjJiitj ^jLd-cUl *jJl 

L ^L>J \ \ 4B Ldol ^ <_t£. m I dj 3Lc. LiuJ l ^ t jj I a ^£L UJL i J L^>J ł k_dj La A ^ j jJ^y JUr-s rt ^ 1 1 Juł> 

1 JU5i J_<uJ JuJtJ Llu VL u jdpdl 0j~^ 3 J I 1 1 ^ jd| ^Jl ; 3 JjT 1 J,!. \ ę. L^ ~ S i 

,immuno!ogy 3u^Utł ^ g^dyll ylij 








^gliLoJJ! JLcloJI 



eeżls 


fluid 

lymphatic 

capiltary 


Lymphatic 
vessel 


Blood 
ca pi II ary 
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Massos pf 
ma e rop t'a g es 


Lymph 

node 


^ Ą. ^ jLiiifi ■■ TT1 jmulj fiLuj ( 1 iJlSLu: ) 


v5qLAo-LJI j > * ą I ' » ó fl t^ 0 .2 

:4_ijLlJI aJh ^jLLoJlU jL^ąJ i 

‘ # ^ 

^^Lal Sjji LftJ *UI ^j-4 LuajJ ę^yuuJjJl ĄjłmjuI ^ajjl £jJfcJ .1 

'y*->- jjLlLIljLj lymph ^Jil ^^ ■ »j ^jj! l_u& łGjLLujjj^ 

sL- 'ftj aL aaJJI Ą- i Ćjj>. jdLijpajJl il 4£j}LiŁ <"i 


ci— ^4 ĄjJ 4jLb h_u 2J' t Ljll 3-Sjl£- ,A_JlC. 5JL>, A_fl| . - ■■ 1 ^ 11 £jjQ $_UjJL'1 
_n LiJjo W*Jj}L>Oj* dca^j^l ^Laljl *iUj * {<* ^ rnł^fl <J lH 

4_t£.jiVI jijLuut ŁJljJl ó-la (jjjyii .^in U -1 ^ .fidcnift ^ULuGLa i ^JLpnJI 

t 

.elephantiasis juan oUj ^ ,4j1jAU 

2_L3^Lalj1 JL>.j|j 4 j&LŁqJl)1 jIjlL&I 1 r^ltS i4uUjJtJ1< ^LuA^t JLu3 {^ująJ ^ .i 

d^p. ^^UbJi ^ lymph nodes ŁjjLoŁ ^jG 

LajłLLd jJjCJ ■ ^.ujj ^ ^y£. fUjjjL ^ dujijL-JJ I L^UkJ I tcLjaąJ ja J' Lj ^L^łj 

*-j i ń*\}\ juiiit Jjufcj Lg^a ĄjjLLJJI L }Ł>J! 

* 

laiA-u 4_jlił ł V )L^iJVl (jpo f 1 jj_j_i ^ ■ -. ^ 1 1 <_iLuaL H_o..i,Lł_i 1 0 L ĆLuj\ jJjLi ^UjJo 

, ĄjjfLiflJJ I JlGjJ ' a A I ^iS 
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4jjLiU Cj[j->Ju2> CiJ łIUjj *LuV1 Ą~ t~"\ <LIa i Tl ' 

lk jH Q 4j t a jJt jkjJU iJrKi Gt - 4j2j2|'jJI <lLuVI <_J 4- lacfeals ^*- ** 

thoracic duet aujjuałi suari 4- u' u^\ j-^ 4_>jLu ^Ji /^l^u 

. j,} L i ii ^J j s~s -|j i £ i ^ j.1 I II * y 

ćUcLLoii CjIIcŁÓJlJI f lqjj : 

j-U^J \ 3LcUtf -1 ą 5 l_lc. I j i, 1 ■ ~ ^ 1 A~ 1 1 jjLcjj 4- 

* 

C- ł 

cjU^. jjjl LJb .humoral immunity SuLkUtft Łtuaij cellular immunir 

ćtf-* 

a^uii i. 

immunocompetent cclls jj-uaa iucLU UM*. J^LiS ic.Ul.1 i i 

|t * Ł 

AjjuJli L^LiJl Liii j^j l^ 4- y* jiL^acJ L\L4-tU a^.JI *L», 

a <ąj li! ■ 4 j* Li*!! I L >I_>J 1 ćLot^Jt I 0 Jl^[j Aj-dJ 1 L >LkJ tj . J ♦_> Lcm_£i I ^ t~ ^Tiiji 4 wL 'Jjr J 1 ’ 

a^fariyt 3u&uti 

<Luji jua^jjS oLLoi^jJi 4-antibodies £iUa^ a^LUU a-ua -Ldti 

SL^jiŁJi JJ* ^yi SjLJłU łn^-Sfl Ji3j glycoprotei 

L ^yjjjb £j£. IJujL^łj juU_a * 4 _jj LJ1 5. ł ai a a\\\ L }L>J ^ t j ** pląs ma 

4 *. * 

LLliJ .4 iU1 I 4£.mi 4-SjLml ^1 fn^yij J.O^jJjja 4 jo ^^Llej Jj^ł* 

■ 1^1 4 Jj 1 I 1 d I.hjI .,l VI Ł-łlfl l ' t . 

Antigens ju^Ji Miałki. : 

JlŚj , LUk^ 4-^LłL^ (jJl ( _U*D yjji, ^_S Jji-: 

\ - f * # „ /#',.’ “ 

_UoJl l_2j 1 jJa_* 0 )aSj .Lu JumIjJ La LJL^. U^JiSJ ■ a\ 4jjJ_>. S_j i , ,,Vi 

jl* jl L^U>JI jl (J!u ;4jul^ LiL>* jl ^Jo-łuI ^pLc. 

4-jJ -^ LLsLu3_fljjJl ji S^jULili jSLII^j I (Jju* lZjLląJ^ 4jjJfc ~ 

JUill jj_^4 CiI ^ )>V^ 4 J4 ^^IdIJuo ĄjLłIłłw^I 

6“4^ SjajuJLI cjLLujj^JI jLns^ljjjtXI .antigenie determinaot^ 

i^Juutl oi J J^feli J i J Iri>.!l jJj-d JjW4 ^JLcj 4jjL^I 

, SjŁjjj i L"\ 1 -y . ó Aj^Jbw A ^~I M< I i li 
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Opili jLdirdfl 


Antibodies £jUaii *lj 

immunoglobulins ^&uti L^ 1 <jr ę«Lj^) cjLLjj^j ^jus* 

___ 4_pjibJl al ",yS\ jJuń JjA Jj .d^blJu.* J&Jj Juiajl jJ^a CaUjLstja £jS 

Jjjl . 43LJ1 4jjLLłiJl b^Ł>Jl jjUjJ JlHjj LiuC) 

: i ,^ji i '..:i j*ls 1 fi 11 r^ 1 - 4-Ł LLL 1 

f 

. 70% J£.<Vi a i *I§G G ifcUti 1 

,4 Ąojojcj | _ J3r ^ JSLij d j. j i"«l 1 jjjlC ^£jJl JupjjJl £^JJl iJfcjJl J a 


hL» w ‘ I 1 jjJfcj * ^ jJ 1 4~ ąJLI^ CjL jaSLj jJE^jja 41gA A 4L&UII <jri p-1 ftlp . 2 

>* ID<J i lZjIIj-lj*sjmJI^ l~ J u.^rtil j eLuV^J L-iuV1 s biJlj h_)Lł]J 1 Jf ^jjojJl 4- 4^lxU 

* JjLu 4- 

►jjjt jjjfcj ^jJi %ij Llj^_jj jj-L>- 10% jJSl-tiij j IGM M dLcLiii 3 

*^jbJI L^UJ( d_L^if L.i 2^LujVl j_yl& BjjlSJI <Jji *5jibJU «u^LULl obi^~ii Ą- juLuJ! 

. J-JaJt ClIjJ^JL 0^^’- JhUlJ 

mast ceils SbjUaN b^i 4^1 ^u^łU j-uSJ! JJJ IgE E 3ucUi A 

basophils ^uŁx«vt iuj^u bilititj 

q,i,rl i,oJI LilLśJI £ Igjf .4 

. _ * _ . 

_-JaJi CjIjJjI <U jJLo b^b^j bjLil b^b* bbV L^pJbtL_v ^IJI bjjUuJJl ^Lia£.Vl 

i»*jlM L^Łv r^ja ijr uiLyyi b^bJl J<*Va Ą-j .oj*±jŚ b^b-* 

I ) *LuLj jl ^ 1^1*11 ^btJ A_ Lli_U (B) 4-JJ L L>Ł>J' iJJLA jj 1 ! ^1 Ljjm^J ł S1 r/TiJ J ^ 

» * Ł * # * 

d »4f<it* : L? ^i flI^ jI 2l±jj1 ^LijLiII b^ŁiJł ^jho Jpjj Upjl ł Ajj ta l ŁŁ- aJl <Ł. 

meinorj SjSi^Ju .suppressor ,helper Sa^uiij killer aiiLaii jl cytotoxic 


Ą_ jpjj l_^,L^ antigen-presenting <Z> iol>Ł iuóiii b^UJ' Ul 

_— 4LajLŁaJl »4 jjLLJLJI b^AitU JlJsJI CjI jJj^a JjaLnUl ó jJLaJl 

i 3 4J^^Vl b>b>Jl ^JpL^ d jłh j, b^bk i ^ tX* ll ę Licu ^ Luii..r* b^Ł>Ji 

_>bJl ^UaVl 4 -M bM>j jipJl 4 - Langerhans ceils 

v ^ 

*Jp JUju ,<kJ idjL>JI ^Lui>-Vl 4- bjjp L^S^bjj! 4_ujJtJ ^ a L ■ "p V1 L^.3ilJj JLtiaJl CjI jJjJL ^-4.. \ 7*t t, \ 
\ J CjljJ^ja 4j1 3ąl. qąU 0JLA ^>Um 45X^11 d-lUI ^j-d 


r 
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JU3 Lj^UłU 4_t4MJLSLi3 ,4jńLLaiJ^ LiŁ>Jl 3 jjI/Lw4 

t 

Ł 4_a 1 1 ^LsłjjjjVI i ■“ 

Lymph Organs ćLip Lo^jj i -IkSt 

Thymus Gland tł Sa*ł» 1 

jaj £js i imLljj jaS ^ mii j <i mj sternum cju j-> .■->11 4 3 U i 

7Ł-L ŁN I I 1 IjjJ JJŁJ [ <l^j Vlj IjUJ l^jl VI .SjauLiA SjVjJI JUŁJ ^- 

JlIaJ jjJl Iflji' t I ■' L a. 1 ■ >. ' I yz J, I -i < H /jA J tj ■' ^ ' 3jj~ * .^tl 3 jUl!I L^l-SOJ .l^ 1 

5 ,rt U i aj cortex o ^jj i j5'l j - -^~ >- 1 ' L^Lo JSJ .{obułeś uLoua^, 

.(3.2<JSLi) medulla t-un 5jy£ 
Capsule ajj-Mii'. 

aJsLusI i4_xjj_J L^L>.j l^LJI ^ ■. jI ■ ^j■..* ^>-° ^]$ ■ .. XTl 

cj! s jJJ l ^...Sj spetae j»- jj£iJ 3 juLJI Jś.I j L$*a ^Juji 3Jj...X.)I i Ji.jj.S_ 

. IajT LjjJi Ii 

Degenerating v 
center 



Cortex 


-Section, 


Hassal’s 

corpuscle 


Thymus 



Blast 

cells 


Interlobular 

septum 


Thymocytes 


Medulla 



4j l 5 jjJ I •—} b^Jł JUJ ^Jij; { 2 JJJ ) 


wm 
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idA 1 ' .la >•*£ ■Ajj j j .irtJ ' 3jjji (Jjł ^Ia3 Ł d-OjpUs 4j^£ątia 3j^*a ( 3 i * ) 

(f" j ■■ ■) JuLa ciLi^£ jJijjaj jJ( juldJ^ 

Cortex 3 j> itijił ti »u 

(jrAj (T) S-uUIi UilatTi ibiLiJl jj Sj^Ij (jji 3jjiiiJI JŁilo 

iijSSn biUtJi yiuu_} ijal jlju&L epithelial reticular cells iusLiJi LulADt UJiiJtj .Ijjjl 
ifLL jjjSi 4- j^L-j U IIaj JLL> 3/LMili LMiJI Lu<a2j .macrophages 3j,«£ri 
*_b9 i ^5 l4 1 4_Lxj 1 j łL jj.^ 1 h Sj^L^łIU L> .■>--' 1 jI .AjjJLłu^JI 3 jLJ^ ^ 

. L_^ HA 1 L * ^ I LuJ I t 1 J ~ jJ L <bLil 3 i Ld^ I ^j j^u i- r . n L I I i i L jt 1 I J_& 

Medul!ai-4Ji *£ 

* 

_ y'_Tfc. /ji-Lj d Ij’"! . 1-1 <Llj_iaJ 3l£'Ll 23^ ^ > j~.Tl 4_J_1 vi_LsJ^ 1 J*_J_l£> 1 J JyCr * Ju ^ 

■ H 

Cl ^ J wj i i WJ^ jjJ ^ 1 _U±s L^i^ii j * 3 JmTmjsJ 1 Ą, 3 i 2^4 ^ t <<^1 AjaLóI 

|ła$$ar$ ^Ufl^ bjLtjJi ^jG 4_j^r> L>. i_t_i£l J^j J (_JlH jIlLcJJ! *£cJ Lii Tjiii 4_> i i 3 J-iJ 1 

—^ ^lod: V 5jśl^ 4j^ ^ (6*2 J£i) corpitscles 

^ ■"ii Ujj^w. eosin ^ * * .^ > * I I.-^7 3 _£.LLlL J>S 1 jj* . P cJlJ ■ 

* 

.ULpJ 4 ,miK"4 
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! a 5._iC i, ._y. i <_o L Ot? ^ >Ł*Jl jj^-u jtw; ( 4 } 

L>GJŁ ^ ilaJjjl ^L-^Vt 























*5qL£LoJJI jLch^JI 



{ j t If ] ^iitLa w J fi JljjAJ ^ ’ J “' * - ^ ^ 1 ^ <—J £ Jjj 4jJJpUS 4 j J JJ ■ ■•*' ( 6 ) 

. Lm^L? J£ 2Li^ULlo 

Blood Vessels 2u>aaJi 2U£jVu^ 

5Jj m i^ll £Ji dULtA ijr*5 AjJ,~I.* ■ ^ ^ SjuJI J/uIj-mJI J^-Jli 

j-LsLLU ioIj .^-*\\ 3jJLH e_*J CjLu^AJI . 3jJlH JL^c. ^L-lzu 

i-Jjl <?L>ijlj _GjJ 3j Mt3 ll pi JM t t~t j iŁ-ilUj Sjjltili £jrtJ 

+ cJ_LjJJ}JI fE- i - i f o~ii 

U5U* ^ jjS^j blood- thymus barrier >*U* 3 jLftJI Aj H A. Jl3*jJ 3 

-_ j 5luMU!I bMkJi grtj *£j^a UhAL ajjlcLs *pericytes djtni^4 

_jjj£33 ^jsjLŁucaJ^ 3 jjJ i £j\ jJj-e £_La {jjJLc- I JuŁ *3 JjjI 

*3£fcJI AjjUJJ! L^UJl 

jtojC JJiUuj L^J-us'|ł3 Ą~ a.1 H ^„ U-Ij-L-1 J L^jIs t A IJuULŁaJl 3 JLłJI A-I^ulULjJ 

3 JjLH 0AA t tliljjj iŚJjlj 4jjUd Ajl SjuiJJ AJjj-ujSUI 

ó-*- M3 AjLJLdJl AjjLoąJJI 4Ll£>jVI Jl3jł]I JMłjlj L*^ j 1 ^ ^ 111 jJjLuiJI h^łL ju ^ 

, Lb aJj^m &W eLj 4j^jVł ji> wL^-^ 3 łjjL^aJl O J 

Lymph Nodes JLa-*lł 2.5 

j^JjCLu^ t^a Lu2 k_j_łjuJ rj^a A Tj , ..X > JoUo fl J^_l£ JSLl L^J i 3 J^juSLo SjjLóJL a **■ 4/mjI AJuŁ 

* * 

3j^i-jJU ^iil3 jlaaJI j_^j1 .3j^LłaIJI jL^wa ^Ia ^l^>J 1 ^loLLa 

4ąjU4ł 4-i u^J'i jjLuaJl 4-i g^oin j^-3^ axilla ^yi Ą. 

+■ 

a i i juja |HĄ i u ->jI ^LbjJ! j^. i i> ^ cjL fe-Łirj,ja j 3-t_1 \ £jL& J< r “i 1 ^ . mcscntcrics 

- A-U 1 LL> jk_ŁuJ 1 L>UJl jLłuUj I Jl>J ^ 
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Ji-jLi .hilum j*xoj Jłl1 a t-łJUSŁJi wjjL>- SjuA£. 

4jjLojqJJ! jJLłII JaUoj . (/ JSLlj) 2 ■. a i A f. U' j ^ Ł ; ^ ^ - 

. JiijJl ^Urabeculae Lgi. 

l-JJi L7 xjG <j.Lt.u.i j- ^ ^ U i j jr *cortex 

.(7 JŁt) medulla 


a jlkn capsule %Ijm A i ri/t^ jiL-c 

| ^c.jG djUj^ j drtU jj 4_jj LiX 3 JuLc, Ji5 



Aflerent vessels 


Efferent 

Capsule 


Medulłary Sinus 

cord 


Germinal 

center 


sinus 


Module 


Trabecula 


Cprtex 





4łJ( ;LŚJ.' ■ŁjjLa.gJ.H W3 1, . l-yV*J I JaJk-^f L jjłLńJL OJul£. jłjj ‘UjWj <j SJJjjS (3 ) 




175 



















i£9L&oJLI 1 jUśL^JI 


Cort ex 3 jJiSJł 1.2 3 

4jaLV^,l^ jJLaJI niTt 


■>-y& a j^Lua atj.*..<tl jjj iSubcapsular sinus 2J>«ij53ł £**£ 

JM yju> ^ ł m^n! 1 i JUL J r ^.~Oj *4 j5LłŻJI L 5L>Jl_j uibJ^lj 5Jj£Vl L Mid 1 AŚ^lŻj 4^3 


^U>j *(10.7 J£L£i) jl jjłj jJj i_j^ JiU. jjy* medullary sinuses 

i LdUJ \ jj ■ - ■ rt ąIII JiU'l śUL jc 11 łllajl Ą— i JLojtJl l—. ij j_>. 7 ^jQ 0j i< _ mT^n.I ^ 

* 4Jj£V li Lj }Lśd \ 1 .>> a a 4jjjJŁJ I J tjJL I 

ijJaii 4jjl jl iZjLdLAJo ilymphatic nodules ajjjLjuJJi Cu ij^aTuuj 

Si jjKi I U >Ł>J l ^a jdjpl 3 JLe. 3 JL>-1jjl 5 -LiJLtJ l .(10 7 JSLtL ) ^Lł 1 *5 * 0 *2 j£j 

* 

L* Lub ^sLJlj 4 o^LuIj L^liw d-g Lją l 4_uljJl CijLLJLII <LjuLJi 5 _ i sLLqJJI 

* JUaJI CjI jJji S^ajJLa b^L>.j * & 4Jj^l LiL>j 

*jL £ jŚy* t- £_^ j ć ^J X$ 4 jjLłI, lu^Li* yd ł Lj£j^ >LSLli 3 _uJl*_M JÓ* Lj 

jLs jSy*$ 4-łjl rt^lU 3ju2iik j-^Ui jl 3 jj primary nodule ^ ^ r n~$ 

ji G 4 żł ^j*.^ 4 jjLó1 l^L^ -jr^ t jbj^ j, ^aSuj l secondary nodule iu^jD *. wSa ^ ^, .~j 

^jG 41 łiIij Lal b^Li* : Lij^a LaI *>jM 1 (UUGs I_a 

jl^Lł a * jJmjlu* ^njLaj j£" |^C^j_>o 3 j-sS JŻy L^J lymphoblaStS AjlSLj Ajj lii 

ermmal ^ ^»«j ^JiJl *^jljJLc, ... a j>^bj tiJLJ jlIji ffi n>^l 

'’,'Li*d I a Lj.±j jj Lj 5yj-r“k^Vl iJJ^ + JLi*b eiiljJji ^j_g l ^ ^ UI 3 _i_jJLłJ1 y^jju jLLcj Ji_>oLb C€IltCr 
:jlii Lj^Lit^ l^i^iłł ^y-i-G i 4 mi iplasma cdis uj^u UMi- a JoLLjj 4jjLLai]l 

.oijuiin 4- Jbj (inemory ccils 3j^iiJł bilir 3^-L^ 



Ja»V ,4j^m jjLdC. dJ n.fjjl tljLjj^Lo ^TViJ ArfJJu^a 4 jj^5&j4 ajyo ( 9 ^JSLui ) 

(y,5L2j flfli.i) d .< i l \ jLijsJlfl (^^.-. jj^lj ) a i -.i jl l|f 1 ..Jl' Jjrt.j l j ) 5. i n-..j< il 


■m 
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deep iii**]! asUHl LiJ ^--nj .paracortical area 3>iau 

LaLiŁś-^S^j < (7 JS-i) ajjLuU 1 Sjua*]! i_J Jj*. asu;i l icortical area 

antigen (SLy^jąi uiti*ri) Uiii. .^SbJI 

Łyaj!>L cjIjIjlLoI Sjuł L^Jj jJL b>U. «.iAa t preseiiting ( derdritic ) cells 

* 

• L^lLLo 1 j~-»_lUi. ŁuLjJI 3 \ ŁulUl UM-iJl JuiaJI oljJjA (SJ-Iaj I j'i 9 j a ^liLiiia AjjA 

.high endnthelial venules aaiwi SuajjAiiijujj i j.^ai! 4jjUJti 5 -su;i i 'ą, j^_f = 


MedullauUi 2.2.5 

(jA Ujj_u L^ita medullary cords ;uą ju* ^ a sum „jj, 

i tlił J& , Lj ^L>.J Lj ^Ł>-J i Uj Lj 3 JUL 1 <£ L-sS - IvC! 

£y 0 J5LJ1 (7 js^) medullary sinuses u*** 

(jj La ^ U1 JjLłaJI Lł jojL 3jjL-=Jl 4j^Lfl-4U^ 4jjC._dVlj <_ljJJ 1 JU-iŁU^ T 4£.J^iIj 

djjil ^ U1 3 jlLłJ1 7-^ 



jtj... XII Jg\^ V .ćojLaJ, * a j ^’1 iLiljaSL^ « 


i 


(10 J£^) 


Diffuse lymphoid tissue 


lymphoid n od u! es 


. 4j jiLil jjł 4afl Uj (3) £ 1 jtlauj ( 2 ) dl j.X' ■ { 1 ) 

^olłj fcJbtlJl 3 j_$js 2.2,5 

^LuU! &a 2*1\ ai j^.c afferent lymphatic vessels saji^Jt 3ujLŁ*ni slułj^i 

.-u j! I 1 j * g. ś^ułU' Jurt" j_> (sil Lj a * dJ j, 5 1 śi^>o ś_ ł j >J 1 A_ ^jLa^JU I JjL^J 1 ^ ■ ■ i 

4_ulU 1 ^_5 ajj-J I J ■> Ą- <jfiLLqJJ^ o JLSjlU 3 1 _1 j-tlu-U 
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Blood 

capNIaries 


Btood capillaries 
around lymphatic 
nodule 


. ąjj LjJL 3 jloc. Ą. uLc-Li I 5 jjjJI (11 (JtSuł'} 

Spleen Jb-JhH 3.5 

JL*Ł»Tl ^llaj 1.3.5 

Id ^ ■' »i- ' ■ i| .^jLou^l ^^1 At ^^jl■>■ Uh 

leujbjl 1 g i a : ^i.... 

4i)UJ 4ljS^I LjiUJI ^y. 3 j>e £J jloAft JiU <> .iUjj (^^Jl .1 

.oj\ i>iU ijr^^ Sl^LlJJI L^ŁkJl Jjl^Ji 

, JuŁ) LłJ^ ^jjl JJłLG ^Jl ^ U A f łl J ą \\\ L^UJl AjJjSu ilH T l 

Ą- JujL>Jl Jj ^ x,.l 3 jLc.Jji dź j 'tj ^Ajji L ^Li- 

.LiUJl oifc 

, S,jj LdjJJ 1 L) >ŁsJ ■ a u_Ś Ltt 1 ~^ys Ajuji I j 4^ J~t^~ ę* -L-J \jr^~ LU ^ \ , J 


v 5 qL^loJJI jLdu^JI 


ijfl I rt <i \ [ i a jlcjł] I Ą- i ! J^3_G Us Lub i 3 jj$ Jul I u-^-ATlI I i-*uŚ j3u i 4jqjj-»J ,(11 J^Lli ) 

|l*LiJLt ^4Ąjjj .4J^yi L^L^Jl J^l5 ^yA <bijjJL \ jkjJJ j_LSLijjj 1^1 T V ■"" udJ j <4-3 

— ęJu u ^l\ efferent lymph ycsscJs SjaLafi ^jjLLaJi XuijVi 4 - ł I 4 -J 5 JUŁfcil ^jua 
y; -yjj 1 ud_jju>J ^ 3 jjLl£śJ' o tfJjljJt oLaLo-u^ JUC-LutiJJ ,(11 JbLuL j 5 jJlłJ I J^O-i 

£rulj«£li JlojJ^ Jjjj Lal * j>.lj ^IąiL 

^5Lv ) JsjJljJ 'l ^JuG J * 1 ^ DJjfl 1 4~ Ł ' .2 1 j 1 ^ J| 1 T 1 tljl JuJLłJt 4- oIjjJLlL .JljLuuJJ jwUŁiJ i 

I _ 1 .(11 

Valve in lymph vessel 

/ 


K 
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i-uSjj 2.5 

I 4 -La jCUj ł^^J-La jmjC. ziur' CHpSUlC AJ j ■ ■■ ^ jUtlaJl JoUł 

jLłUJJj ,(12 JSLA) SIgL^Lc julL ć-*\jx* ^Jt spienić pulp JLhUi ł_J trabeculi 
J43J trabeculae 3jui <, &hiluin^ a <ni 3 j,»3 ^ 

3 Łf J. J rt i \ \ dilUlfl | ^J J Q Jl!jk£ , LjLu^C 



Jba-iijl «L ^-taJU (12 ^JSLw) 
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i5gLÓo-Ui jLdLąJI 


Capsule J 

y ĆU jX ^ £jJi JjiUl 4 j 3 . p kw I a j-julL t a Li-la ^ i ■.. > ,j»4 5 Tj . -. X Tl /jjCTs 

—- JUłLJI p■ ■■•**- (13 ^JSLiiu^ trabeculae Sjlc 5J^ jCLojj -cLuJUU 

^ ^Lb 1 + <jrul jjfLj L l L^łc'i JjJjaJI dJJb ■ djj,l A gi Tl O^JU-SjlJI t \^> *j~ * • * iZjLujo^u 

.^Lt-Lajl JUJU Sjjjl 

Mcdulla ljJIi *u 


Gil Ijrt^atI ^£. ju LtJL 3 -SjjeJU £rudL ■•U'*. Ml . Jl-a- UJ 1 ^jjg łUj 3 JU-C 

U^JU Ji^>U aJUj£ .wbite pulp ^an w *^.j U J <A" ^Ui lymphatic nodules 

jplenie ćljjLu>- ^jJl red pulp vi miii ^ 4^3 ajJL 4 j,i.c. 1 .i ^ I 

jlj^L jUtLJl t_J ^wljuj .(14 J 1 A) sinusodis 4 ji^l£ 3j^ cords 

U^jmJI ,^11 ^_!1l±JJ 4 i^Lj£ Lili-J d lA Liii- L^JLj * ^"-l^ L_^)LjjVI £j<A 

J ylTljg^l yHl JC 1 



t * 

<Ł_ ■■ -l!! i U j* j4 ?Ib Sjjmms (14 

(M) 4JjSVI L>UJlj o^JJi i^v .JbdaJi 

White Pulp p^-uVi tjJji • 

*-^£>4 j lUj^ .“ lymphatic noduies ajjUX o ULędf ^v° t_JJI liA J<-*:-j 

.{15 J£Jl) ajSL ŁyUl Ly-i. (jj JSLij (Central arteries 


r 
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4_Lsl_os_-5 4_jj}Lii a _M r 1 4lu* ^Ll 2jj£jdl l~ J j ^ * Ti 4_uL jJI 4jjLLqJJI L 


J 


.ĄjjU^UI L^UJt ^1 .(16 JSd) periarterial lymphatic sheaths (PALS 

" ‘ Ł * 

' -JL& Cjljup* 'gjm itl l JL^J <LqLc.-1 5 & \ U L^Ljljl 4 .T, Ij^Ł^. 

(pals) .Sj^s yj£i jiLL_ 



\SjJ.' ■ t^-h.V -i JJl c.^1 i_£ jlO l 


a £ jj*ui (13 (JSLui) 




J<ć.:s * (16 JSd) margina lżone ^tU AaW** ^ JJi J^ł.L 

Ćt>^> 4_uljJ 4 _uL 4jaLol L^Ł^J i S j>_j_a£ Li^Ł>- 3 JLiL-J Jlu 3 Cii jLfji_d ^JjJSO L_Jj^_L>r c Jul 

ju^Ji cJ jJj^a jIU r są j dendritic cells 4 ,~i cii" ^jJi 

# 

LLa ^ CłJt^Ł' Cj-^3 ^łjlCjjc A_ I'u^J ■ ^_jl_ia 14_iicj . 2 i al ii ^ M1 L^LicJJ L^o __, _ . 

.jłl in^Sft db 3lj^ A~m SjjjSUI <Uj£Vl L^LpJI o.v% Vi C—5 

Red Pulp t-JJt * 

j 

^1 spienić cords of Billroth 3ułL*Wt ju* £.*»■* 'j^a 

Loj^Ij L^L>.j 4jj Lłl L ydj 4Jj^!Lej 4 jjLj 3j_d 4_Jj£l lu^Łi-j d.C Lj^L>* J& ■"- ~~ 


jLi ^j- 4 ^ 4 j iji-w cl u i monocytes 5cj»j 

sinusoid* ui>iu jL*IoJ 















^gLsuJJI 


33*5 

uJ[ j^ilil 4 Jj_^j i ^ spienić artery JL*JaX\ 0L&-& £>ii j 
J a Ul JUUP U jU^I i>* u£?'jUH ^jU j^j .trabecular arteries 

periarterial łymphat- jJl Jb Up ^ 1 £jU*lfi juin J< .v«f <j*U L^U ^ Sju^L 

_4 ajjLi^Łjl *{16 ) l l-? 11 j i. ijjj ^ US (ic sfieatii (PALS) 

white pitlp arteries U* 1 uy 1 jt central arteries 2uj£jli izy 1 j^ } 

,(16 JSLŁ) 

penicillar oUujMir (jj5LJ ^^^i T 'i s / u* _uu ^j>£jJLi ^LjUJI 

iicjV! j i ij^ł juiil 5 a U i a juu^ dąSLjji L^Uj r>it i j ujJj arterioles 

- U t ^ ^Ćuu JLłLłjJ. * { 1 6 J$UUJ ) t-Afli i_J^K ^ _)J^ J«4_>0 4jJ L JmI L^jl jl 1 

-• tj i o; u *(16 closed circulation 2M $u 4. ^ jUkJi 4 . ^jlN o 1 J3* O 1 

^ 4 ijJU J Jju ^ąjłILJ ^ą^S/ 1 ! jLi^. US* <—4 (jta 4 

- 16 JśJi) open circulation Sj^j ^ J3 +> jUkJl <j1 ijuaj *3 Luj*JI 

4 j-ąjsłIu j ł-JLJI ijLstiaJl' ę*j3l J'ft~ *JJi 

^Ug 4^411 aaUla jl^ ,(16 JśLć.) trabecularveinsSjjji 

* spienić vein julaft 


= PW P jLjje-iJL Joąsłdl ^jLł*U 1 ” PLĄS . jL=feiaJl 2L ^jj! SjJJ jftjf uj. C ló J^juh ) 

■ 0 ^ 3 >. S '^ 1 < >. , J ll 


Sheath Open 

Gicrulation 


Trabecular 

vein 

Pufp 

vein 


Germinative 

center 


Marginal 
zonę sinuses 


Closed 

circutation 


Trabecula 


Penicillar 


aneriote 


Sinusoid 


Periphera] 
white pulp 
(B celJsj 

Central 
artery 


“rabecular 
stery 




Marginal PALS 

zonę sinuses (T cells) 
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Tonsils 

* m 

'lu ąJcsLsłJJ 4jjLdj«JJl ^pa CjLjŁjoaj ^ 4_j jiLo *LJł£J £JJŁ 

# t * 

La^ otjjill itajr Ll 1^1 ,ą~ir - 

cjlj^JJl ajufcIŁ-fLoa *(17 JŚJ.) lingua! ^uUJjl pharyngeal 2U*>*b jl palatine 3 lŁj> 


^liil łIjIjjjU ^ tx♦ t lj ^ j - .■ < tl ijr J l 1 j 4 la« a JuLu SbaLicAJI Li^ŁsJl ^j-zh 

JLil j.jJJl - -i Lj “Ti Jule <j^_loLo _l* ^oll *(18 ) erypts £_^Ju CjI jL«JuŁj 

tZ* 'J La łjt ^JJUłJI jLuilji £)_*1 JJt_ L ^LuS 71 _U_łlJ ^Jja L"iVjj ^Li( óljjJJl itj .£19 ~ 

cJj^Ul pL-łl jaJU^-H jK-uł^ ,. 



(2) S j.< j-^Tl^ f 1 ) 4_uajjiJąj1 ffjjiJi j £3 .JjJJI ^J’ij|_^ jruj (17 JlSLu ) 
( j) •_dj^ 1 lJłjjaj JJ ł£ lJs 1 (4) j' ...tMj ^ 3} 


^łjjł jj\A %jjUŁ< 


UJ jljjuJl 

^jLŁ*Ut ^Jlll <tt 



jjjJI 

eMi 


JSJ 20-10 

j" Jujlfi JjiJ 




jAil' *Ją!' * 4- 





U^S 

2 











jó*j ji< iilu 



1 

J^uji 0*114. 


Jb>_p V 


■—i3 \Ś jirt 



SjjLłłJJI ■ " 1 1 * '**' 




^*ijji 


sj»> JSJ 1 







4j jLii ^j£_j 

J,jJłLj= 

u*j3* 


w lL - ..1 1 1 j _1 j L J| . Ł. jlT 




m 
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jjiibdl J^ól l 

vS^JrJI jltflpłl 

mm 

Epitheliaf Tissues 


197.. 

202 .. 


jJjJ 1 cj . 4 

. JlSąjI U_J'lj-^ŁC I 3 4UJL 3 1 + 5 


188 

188 

197 


.jujJ i tuLijiLd . 
. 4jAl C^N 
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4L>-L*yÓ ^ ^ Cy° ^ J C '" L JJ (jLl±łjVI ęqj-Li>* Ą— Z-l&JL JlIąJI 

oUtla U n *uJsUłU <j iWL ji.yji-Jl 1 . jj j*wO j^uq 23 jl.2 ^/u y — 

. ń Jt su r>> 1 j A_|1j_u IlJLlI! CjLsłIGJI 3J j£j - 

* 

Jj" i^31 i epidormis 3^ m.jt iLT £.jj sLi^jLi. ąĄi U jlL>J1 

<Lo^?l Ljjju der mis 2uoVi ^^4^ ^Wiij d.7ni*, Cj^3 i^lI^JJ 

* *• * Ł ■ 

jdątft cm jl hypodermis 3 loVi cm ^yC, jG ^ j..u /yfl 4 Sla r a AO^l 

^ <kjj Lgj&J *al*JI Uj^ AlkiU ejjt j-yju * (1 J£2J!) subcutaneou* 

«4 "*■ i n iVl 4 Irt x. ł 

tAjjŚyftJI JJjtJlj . djffr Ł.jl Jjjjlj: łAjjJuJl yŁtUjl L^La - fi 1 ó Jk£. jJL^J i ^JJb Jp^GG 

w-oS j31 * Ti » j , ■■ „ V|_LjSłjij 1 1 jui £^_o S N > .1.11 djuŁ x_c jJuJl JlSLlija ł j ta aLla'L « 

-AiG^ £jLi^L ^ JLo jI JUU ł AGLalA^J JlL*JLI yar_i*-. 




















i. Q iLkiag . 1 

: Lij^J \ i iJljLLsJ 3 Juu JlL>J 1 

, * * * 

• dji-jljJf 4 JL_jJL 3 j. j" Lł & ł.^i"i_> 4jV Ijhlbj ^LująJ \ ^ J[jVI ^UsjJl < i~ij . I 

- JjljJLS £_C<LJ L^lił .J HJL 3| i Jl>. J LńJ ^ :£ LŁlj_uJ A_CVj'l?J^ d" 3 1U JSLjjG . <_J 

* U ^ Ji^M* T l /j-4 ^ ,£jji 15LJ 1 (=L_ JLC, \ J ilłjj 4 Jy^ŁJuJ Li 

iVlj J^jLł^JIj 3jlj^>Jl ^JjjO CjIjJjJJU jJjoLłu łwLJ^ijj 3 Jl£, 

>4j j^^jULlu L 1 ? * —LAjJ 

_— l melanin 3jLa jlL>J1 Sjja ^13^11 3.3JćJ 1 1 bM.3- ,j;j~ V* 

*■ 

. Ą^Łt4Aj( J • Jij^ ^ ■- * ■"' 11 5 jlłL 1 
3j 'jJł CjLu JLil ilć^Utllj jjJL&jJi 5j^ajJi SuJŚjhaJI dJJLC *_& 

»3jl r^ł P O^LbiŁaJl ^JJO w v*^xJl?ł3J IJJ ^jjuJ>JH 

* t II Tl 

AVI Ci-m ilU jj l iijj^l JIjJL 1 J j.4■->" j^j***-* ^-aL-uj .J 

. 4_jjt_i_iijLuJ' 

| w 

yl LtA 3 jLwV^ j ju*«j 4^JŁ-u.uJJt <jui 5jj (jVl JuLu jJb>Jl udjUąjJ Lujamili ul juu 


_> <A 3 L-s J11 ^jjOjdJ CjjLojJ Lqj£ ^Jlj <i 3t^ i j i ^v° jjj **• *^1 < *± *. “ ^ ^ Ł . ‘tI“ -a -j - . rjS jJIj I 

-ap #■ 

JlUJ l y^SLj 4 3 U f g < 3 l~r Vj jdiJ 1 ^ f \ Ąnr i liU j£ , 4j 

“ fi 

*^JU O.D 4Skjqj-u L3 _lSj jJaJI j^Su 4“i 4 <^.iUri ^_Lja 

^irJI 0 U 9 A 0 .2 

4 -lLn.Ij epidermis 3 J m ^ 4 ^^>-jLi- <lL±L± ^a MSLlIu 

.( 1 JS^) dermis 

Epidermis 3 jJLJi 1.2 

stratified squamous keratinized ó> 2 lU >► ^^ 1 = ^ aj ^ 2 

imelanocytes jru^Lut um*. : ( _ r * .L^UJl ^ ^\ 43 Mi ^Jl 4 śL^>I cpithelium 

*i. (>a Sj-iJi .Merkel's cells dś>* .Langerhans cells 

.d^ rUt! a stratum basal 6 ^ lj j lcL 2 Ti a i J^ljdl i \ya iCj\ 3 <U 

ratum gran- y^-t-yi 3iiJbłii stratuni lucidum ao^JfjStratum spinosum 

* (2 J£Li) stratum corneum Ajj^alii sj^laju ulosum 
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Stratum Basale Sujuilałi ŁŁdaii 1.1 


ł? 1 1 j jc ! r. i U 1 1 £JuSl L 


^ ' i Ą i 


stratum germinativum 22A *Ti L^i 


d^_Uil3 j ^ JkSujj <jJ LąjłJI jl 4«^*£U I 4^ L JL*Jj i JySjZ - 

fLu**! 3 Uiiiljj ?~a Ly_>Jl 2J-& J, rWnj « ( 3 JSLii ) £j£- fljjijJl J t ^ 

LM?Ji Joj^j hemiclesmosomes 3Uaj(jJt pU^-Yi US .desmosomes 

. 4_i Jl£. Li! 1 ^ .^-ill :t_3 <_LJ >ŁLł 


jj * Ir-i i JJ ^Jlc. Lł^L>< JuLOJ La »~ A- L.dJ J JLC-LmjUJ ł JLuJLu jJJjJjK sii / J.ił ii J * — 

^ L ljLalc.1 ; Lojj 30-15 3j^uiJ Ą r d us>Iflin■ 11 ^ ■* itvtl , jlL>_! 





Stratum corneum 

lucidum 
granulosum 


Stratum spinosum 


basale 


i Stratum 
’germinativu 


Epidermis 


Papillary region 


Reticlar region 


Oermis 


Adipose tissue 
Areolar tissue 


Hypodermis 


jA>J^ Sj* Łil^J jJlj 3 jjv jliJ 11 jriTij.jWll oLjSLa Cj^h p **j (2 4JSL&) 


■ 


89 

























oIaJ 1 fL ■ ł -^ " i. 4jj^ua J- j.Tr- J ( 3 3 


Stratum Spinosum 3uS>£Ji a2Ą*S\ 2.1.2 

l cL Lojlj ^1)l Lj^Ł>J 1 wiijJu-a 3 Jl £l ^j-c d j .Ul 1 o JlA JiSL^mj 

* 

JJJi) lIjUuuu Jjj 1j) 

OJH W ■' 

* tf 

i ^jbL^J jJj^lLsoj CAJ Li^jIt ij^tua ^Uł" <LlAJ ^L>j~M f j; OJl£L l$S ,t_J 

Łj . (4 jjSLi ) 4_Iaj tj ^Luł>-Ij l!>L l j t Tl i dJJG 4JL£ijJ! oLLajuj-JI ^j-A UaJ^- 

:i^yj tgi^jlLaj L>LkJl oJLuU: 4- ut^L“' jg^oj tonofilaments (LiŁa+Ąyi 

* jJil ■ ij ,J^La i ,jójhAlO jJl>JI j^jJULJU jjl Jl>u J-U3 s _ 5 JLcl 

,d U>i! jJ! aLuOt^lj \ U^ij-LTl 3LaL&Li^iLi* ^~‘ CjLa-tla 


190 
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jru ^ j A J N 'J*' 11 - 1 ^ * •"• - I d a 1t*11 juj (4 J^w) 

ł L-,- w VAj> 4 , ńlinh i jj* 4 J^ r jjluji ^£ąJ,L 5jj-taj {^jrUy 

( JLAJj JajJs j L .i i i ^y ^ 1 ^ 4 j j. j! 1 - •* >1 U> ■ yjI j a t-> t 1 jJ 1 


Stratum Granulosum ^UuWi a 2 lA^\ 3 I 

****** ^ # 

; Laj^j I L^> ó _' ^ d rt i U! 1 »^ 

, A_} ju$ \JZjs L^Ł>Jli (3 ^ISLjj) i^-3 B^JUtUa ęfcJalLJ - 

4JfLcŁixJ I AjjyiLtl ljLujls^I ( _ jr c.jG 4 j JulUs 4 \ X Ł. LliLu-i^. 5 Jul Li >i_>J I _M 'S* 1 * ‘" ■ - 

j ^uJ^L ^loL^o oLuj^JI ^juŁ jjl cjL-uiłjjJl iji-wjj l kcratohyaiin. granuJęs 
^jjq Bł (_zj1_j_<^ ,Sj ~"*• 1 ; j a. „a a histidine p^jCLua _> 4_jJł oLJLojj*. 

ol-Ł^jttJcja 4 j*AjcLBJI £*i\ * M.rii.U Bj^£ jJU oLujjsJI ijdr^ iSj^3 *CyStlHC iJflliUłfw 


, |_ {_iJ 1 _ k_Zji Ijfl i j ij jJ ■ 

* * * * * 

* LjH.^c ji LjLjrn i MSLi jJkLj lamellar granuics uu^> L >UJ 1 -■ 

Lualjjjl .S-i-lL^iL cjLu_u>J1 ^juł '_Ld-1_>u tjim 03-0.1 jj^u 

i 

jjiLajj 4 j 1 iKP L^L>- 4jMrf ' ^-4 oLu j-iJl sLljUj <—li Bi U Jyj 

4_^jjjyJeiJU B J Lii óJJb Jjl 1 ^*25 ^jLłm 3 L^UJI J*u cJJmjJI =L LdP^jbt~a 

jjItTJL 4 iiU~.ll oLuljjJl aSljś . jlIłD j-i-4-} J-<włj 

t * « « 

, 4 i „ i LJ I JIujlI I ,*_4i |<Jj2 '□£ . łJl^ U jJ 1 A_ Vj i Cj^u 4 Ii U T1 ^ jui> Jjl 















jLo\ęJt 


Stratum Lucidum 4JaUaJt 3i4 + 1.2 

: l? JLJL c-d-i-eajjj (3 ,2 j .„taj LU JlLs^J ^ *L. 4 rt j li TI £*Jl£ j Ą ŁVt 

- 4_Lu I J ^Luu>* 1 <ls L_u1 ^ i jljo J.i«juj i I JL^r 4JłjBj Li ^ 

ł ł ł . ^ 

* śl jZua jrG IjkS Cj 1 lijj^. L^sj ^Ljj~j i n t i-l^L i^ur jl 4 j l L iLkJ 1 JL V * *—J 

Stratum Corneum 5 ljj£Hi aa. dal* 5,1.2 

;(3 J£lu j ^UljlLłI ■ ó _LA Cj Ljlu I 

.^jJuJU L^GJI Lii-a 20-15 <-kJLj 3 
1 * keratin i% J., ^ U ^ L j ^ n ^njj-j^JL Ł g j 3-*^ '" 3* ^ r ^ 13 * LbLp L >L>Ji jJLłS ,<-j 

« 4, ii l~ ir- ,Ą 4j J,jfrj M J^j^Llu Crnj 

rny 3G^2HXi L^L^Jl jujJjl d jLj^ cjLLpjj^j L^Ł>J1 Ji^LLid , j^u .7? 

*4JL>JI 1 oLajj^U 4 L mijj L^jIj i/ir L^ŁsJl jJLłj i4_L*.jJU ój uA 

-♦ '' eL 5 jjJj ^jj^L L>UJ1 ^j£- ijij.ftj.cuL L^L^li- i/.i~i ^~m , j- 

*4j JLcLLU 

lL_^>JI jjylJftil ^jł£j JlL>JI =L* -lUijUII jlL>J i Ą_ 5 juLAl JLLnU Ł a^j-H jj^itn m 

55 _ _ * * _* ^ 

-' ..l i I^LjsLłilII \ j k* ' * i 4jj^ZU( <Lłj_Ljt uIjIJLłLJI U) ł JJ 

*— Zi\ ^jLuliIj .psoriasts ^idu* .^^A\ 30-15 J5 L^Ib 

r-jJJIi £j£. ^V1 djjJ ^^eaLdJjj , 4_j£^_lLJ \ js 4_jjL£,Lall ^ ‘ L ?1 L^L>Jl 

.^_LJ L_J 1 4jujt ^Jja VjkJ JjjLatlu . D^.mi lU Ą i ii 

3;jJLJl 2_^ > >.VI Lłilitfi 6.1.2 

* - 

.3 j .~ ‘ ^ ^ 3 > f \. 1 I Lj^LaJI ^JLłj JuIąJI S j 11 iU^SLŁI .~. l 3 IUH 1 f .3^ 1 ^ *3 . .i i i > ' 

Melanocytes jruiu, bili. .i 

Ly^ji oj^ij iŁł1lł>jI neural crests 3 uu«ii ai^cSft ^ L>UJl LiU 

4 

i Lr jjl ^ ■ U11 jG-ąjji P^jmijj 4Jjjia CjI j.j^ * J JU4J 4 _j oji^ ^\ L^J .1 

2> JISLbrf) Lą^-lS l jLjJL t £ .Uli I j £j} J Laiu^ A_ 3 jj^ jJl 1 CjIiJ j; jjJ^ ^ 6~ ~\3 *4_j£^2uJL 

^ ,5 JiSjjj ) 3^b1^j 4_łaj^Lj JuI 3*C i -j t ^L l-jSjjoji tL j 3jx. ^jJL>u ,2 

*me]anin ^iU uU^>j .^Sawjiu ulku> j^jj uISĄ 
*hemidesmo$ome$ 3Jajłj ^u>i l aL^ J 5 U -., 1 SujuiLiJI 5 ^j^ ■ --^> iL lL i~j.~ .3 


10 
















Epithelial Tissues 


10 


4i JĄ LdJ^ f 1 A. *LłL>J I j f|~-. -Irt . jij rf jl ■*- ( 13 jŁu ) 

SaiJLsJ 1 . L Jr-u ~r> _'~ ^ t, I i jf j M fl 



4j _V£UL"' <ULU 1 cL ( ^0 ■- ) 4JiJI *.-•! ■ >1 a»V, ( juw) ju i^_uł 4 jj jjis 6 T * C ^ J tm ) 

LaS ijrtuiŁj-a 4ji>J aJ iLujJ ^Jł . (^m <u£j_AjlP <5 rtj U ^ L^lj- SJGjłII L^iJ jfj 

j jjjiJlj (N) Lgj-ljj Ja*V .^jjldJl i 4 -JJLu 

■ 



Statum spinosum 


Cellular extension 
ot melanocyte 


Golgi apparatus 
Melanocyte nucleus 
Basement membranę 


93 


























\£.xLrdl jLriioJI 


jjijlII 4uL£.y$\ /j.4 j carotene<oLa * J£Ldj L$j1 3 jL* SL^jfcl 

* i t t 

. ; *j < i^1 tjtSi Lols 3 ^Ls 4j* jd>Jl jujlsłjJ L-«L-J Ą- 

; (7JSLi) 

*.C J3“i n pu ^UirJ tyrosinase — 

[ 7 JkSLii } ,-jpJjp CJ ^hplp- £L, ^Ł?ł1j Co.-V * (J-U M-jJ, \ Lj ^L>* d_j /]. ^ ,.1! 4dja j ^Lj jjVi 
4,3 3^u ityrosine ^LuiV! J>j' f i^j^b ^3^1 J[^j — 

_>LjS 1*jj J1 J^tu 3,4 dihdroxy phenyialaninc dopa £&3Vi 

^uui> <4~ ^Łya jjJ' cj^l^Liui 3 jui juu JjajG ij i dopaąumone 

— J 4JŁlSJ CjUaąp- ^ ĄjjLpu <U»uu>. **3^ ^>U^ŁvU 3jLa Jl^Lj ~ 

* ^ ***1 ■ ii j it i ^ > 

c- 

^..^■i ?Vg 4-tp^ł"n.rU pi UjUVf!l ^ Al V ">o LtJ£ 411 ^jj-jhJ 1 ^j-u^LlU ftj < <^v~i — 

|<Uu> ^jmŁ Cj^Ls*3jp»J^ 

^__^l_SJi 3j U fi L^Li. J31 n J^-1^ ij*uilxLi C)l m i^ uJjjłjj ~ 

uuj keratinoeytes u^Lyi 4- 3 jmIj Lla ^jru^Lj-a CjLlu^ i4j53_ifuJ \ j 

* 

ij LdJ^ cjIjs_uIiJ' £jjq LjjJI 4~il 31 Uli Ą_ 2 ą , ,.s\ 1 11 Lj^L>J1 ■ Ł ■ ^■*- ^ 

. 1 4_*_liu^ 

ę4jjj[ 3^o£. Ły J[ -jjju albmism ^ q \ ijr J[ 3jLiVl 

t i 4 

4iU 3 4pLjjjj L? ^LvaVl ^j,ó 3j ji& ^ jui j.1 tyrosiiSHS6 

(jUsjiwcuJ ^U li J u j ‘ ^ '"'b 4 j_ijLi1 (jjjC) 4jjLqL>r ^IJLC. l_j_łj-uJ JlL>J ^ j j.. ^t"ij 
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t Melanin granule 
f (no łynoęinase aęfwity) 


Golg* t 

m 

Tyrólnase 
syrvthe$is> 




Mela nos omo II 
(tyfoslrwis* t melarun) 

y 


Metanosome IX 
(tynosinase *■ melanm) 





jcaasa?^ f 

• \ 


Tyrosine 


Rough entfoplasmic 
reliculum 


y 11 in‘ {7 ^)5Lu/ ) 


MerkeFs Cells jSjm bili. .łj 

3 u5Lł J ^5 u ^* *—>_jLr Ii a. j _L_J l 4_>J J A_ JL_>JMi Qjjt> JuŁij 

^_c4jidiluL^ Li-uc 1 'jlIc. t Ł ^^~ > niechanoreceptors 

» E i nit i łdaUfija 4 _Ajj£j 3jj t j rt*u>- 4 Jt^>- 4Ju£jJl ol Ujj^Tl L*)* 

Langerhans Cells ^U>>u^ bil*. ,£ 

^JJU %8-2 4,1 r r/ł J<,,-r> jł 4 7t lU|l 4J*Ld£j JL>-Jp JSmSJJ L^L* *>JlA 

LiŁ?t£ JUju j^ t £j£l gLsjJl eL_ jji LjiL>JI ^jl^J jJlIjuj , Lj il* 

-(T) AjjIiJI 4jjLdJoU1 Lilieil juiaJI cjIjlJjjs lL 121]I U~i<.u 


Dermis 2uoYł 2.2 

i f i ^Cjj Lojjj s L^H_>u '| j*-& Lg-Lu^ 0 jjIijJI Ju ^ Lus »j'»i £jj 9 <LajVI lJłJIUj 

* JL ^JiA 5~4 i*j\4 4 fi In } 4 *La 
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vS >i*>n jyaaJł 


2LoVl£Ui* 1.2.2 

4> l^r.C J, <-o n nj BjjILjJI Cajn^j s_3u *1 

1 <^U1 dermal papiliae 3 j*WłoUjgS 3jui 4jj \ j ^u. M łŁ _j 

: .3.2 J£i) epidermal ridges SjJiwJi Jaijj* ^jg 3jAJi ^ 4 LLł* ę_* 

-_= ^j>J^ j oLoJ_>J! 0 JUfe ^jl „ 4j_Ł^ljG_iO Gtsa-LtiiJ ^yojjui JlL>J I Ą- j j 1 _ 7 jJ ^ 

- *JlH l t^ti <J i.t<?J |jGJ \ * JLA cL— JJU- 1 G jlj - 3 j ljj_iJ Li JLsuljM J jy_*j 

, builas pemphigoid 

^-->u L^jLs tiiljLi^ i ( 4 J q \ -nJI ) ULJ! 4 3 tUJI O \ J ł iaA 1 I Tpfl 4 jj£ 4*C ju~j ^Tr> i 

V SjjfujJl 4_J _l_JUj jŁuĄjl i U. i łjJU G < 3 

» ( 2 t 1 } d J nj-tf CjLjL^J v| JJLUi oLl-^ jl J 1 _J JX.J! 4_li! 1 J JUC jjlisJ * - 



r ' ^ X 


- 

•w ■ V. i ✓. r* ^ - 



.■4^-tu j) *U-4L>J^ 4 rtjtn.M ^4*^,/IoJ^ ^LieJl Jó^V *<LajVI £jUjJŁ* ^ąjlś ^jj^gb 3(8 ^JSLw) 

( j ) 4-d jV 1 <ul>j ( <x*j ) 3 ^iti J I 1 J> Jd>V lL9j li£ ■ ( ^ fl ) 4 jC ■ .1.11 a n .tx11 £. i aj^C! I ^ Ual^ j 


CłLi^j uU^JI ^aJUI L y3\ Meissner^ corpuscles jj}ą u uU^ 

9 JSlGi) j!>J1 a! r^aJl ^UIl ^1 Paccinian corpusclcs 

J£l* 4jj>>■ iii Ruffini's organ otiU 

w »_ 4 l >£ ui^L^aJ GjULgj 4 js jV1 Lq£ i _lL>J1 I 4 J *~ ' 3j1jj>JI j » ~~> ■ ■ ^ l^_}1 Jl3Hjlj 

*3^^ end bulbs ofKraus 
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* * 

jl i—aWl ^_J-u^a3 LjU_c? i 4ąjŁjj-uJ 4 j9 jV1 ^yyyjuu ^ JlSlu 

4 1 im**. j Ta elastin £^CUuV{ yjil £rijjyjJł i 4 _>jJI <_ŚL*T 

: 3 h" 4jjJll ^_ŚLJVJ jf-tiisLuj ^jLujj^t 4 -jJ ^/UąJI A_ £^bt^4 y_sL 

JlIjJI S-iLiiA cdJ-S ŁJflląJl U[^ 4Jbj*~ mU JajljijJ! -ll-S^3 1 c n 

.£_UjC.L>j 3^i5> a 4 jj &y£ 1 

iujSft óljjSL* 2.2. 

4 SjUllj 4 j>-jL>, Ljr A^ Ł papillary layer 2u*L3jł 2 a iU.n : Ł ^-~.3 »U Syó 4^4.1 

.(3 *2 JU,) 4J^b <retictiiar layer 4 _l 
( 8 JiSLwu) loose CT j* U3* j..r i /j_4 ij^S^y 4JsJ§j 4-3 łk £?jut I %, 1 +la tJ < 4^iU? ' . 

d 3 l U H 4Ju£ * 3 4_Tj£ 1 Li^L>»j « Ll^ aj L ^Ł>- 4jeLl 3J i 4 jj 4_ya_jJ Lj ^Ł>* 

J ^ . * * . * * 

a ^jUTl £ Juśt JuLOJji * L2j'l L^J 1 Lj^jZs ! I 4_4_lVl lZj LęJlJ*. J< -■"■ " l_£jV ^Q_ujV 1 l JL^4 

jJL>J Ii ^ " 3 lU . U ij Ą_ CjLaJJl óJJh ^aLulJJ i 4 j Jlc LaJN 4 jłj.A^.h. I ź— ^Ju ł _ 7 lJl uULóaJ 

. anchoring fibrils ^4..." ^ udijjj 11 m 

dcnsc fV tSk*?* J L J M< j*Li3» X_L>.'jJ ^ya d Ik^U II 2 3 .U TI 0 yJJLjlJ ł ŁdaJJi 3 *t%u 
i tiU * {8 J£L«) 4 j 3 j i \ I U y_iJ 1 4_1j3j ^jpj^ ł_& LJ I 3 jJsjj i * irregular CT 
uJb Lj | ó & i LtJ 1 a jjb *ya JLLcjJ - J'J_>J 1 ^jC 3J S^jjJ ll LJ 1 4 £Luuj 4^4-JcJ I i> Juł> 

.4j julLm 4ar^L^oL 

Hypoderims a-o-aiii o-=u. j 

lLu^u 3j_jLaJH ^ i ,>ir VI ^_o jJ_>J I Jajj ^Lc jLuu_j * ^Lj-o * _* 4JLlLjJ^ ^ JlA ^JSLuuG 

,4- < 4L~JłJ ^ jJ 1 t ( 2 t 1 ) (jIjŁ jJl t,_u JJ U 4_j_ii. 43 jU 1 ^ JJfcj * U ^ Lł^r 

- p •■ - y T I 4- ^ 3 U> i jQ ^yA JJUZ.J 

Skin Derivatives ilrJI m o ■•.»/> .4 

Hair >«.^Ji 1.4 

4juj^3a 4 j 4Jau»jft 4_jjJ 4- , JlL>J^ 3jjLj 4_il^rl2i ol^Llyjl 

4^-1j tf:Lul^L jł yiJI ^jJaJba 4 3W \ &j y-S^Lli-L 

. glans penis ^ ^ 3uai^a clitoris jlaJi^ J 

i 11 ^ jJi i hair foHicie ^’j * f ~ ^i j^j L<ij4 ^j4-J jJ4J i 3jh^4 w Ul*'■ ^j-4 Zy * ~n ( Ji£ r 1 1 ~< 1 1 

SIl-łJI fijut> Sor-li j d£.j .(9 A JSU,)hair bulb jj^Ji aJL*i ^jG 4 jUjuILa 4 3 U j js 4 jj 
k 3 Lłj>J ł i- ł l ij^ Lt 3 jh*aIJ1 Jp 4 j O-A j> j % i Tu 4^1 d~ r *%, i dcmiał papilla A^i^i 4 -j ^ 














;„2JI 3L>U -OjJjftJ 5 JJLujJH L_jJ ^jUl ^jJL tLqJ_>J ^ Jjjp ij^- wJJo- 1 

,(9^1 i _jSLijj^ hair shaft &^# u>ti p ■■'^- juu L<;j^ 3j>< 1 i a j-^j 

:J lJlL»J I 3 jm*LJ 3_J JlC LflJ ^ ^JLlLJ 1 ' L>UJ 4]j Lo-^J , Ąj * nT.tl dli^i L^L>- U 

4 

- Jp Lftjj JLu-laJ 1 <Lt3 JlIc. Sj ■* j~T.T I j Jl&- j^jh^g ^4- (^*-5 ^ ^ La * 4 jjJl>t \ 3 Jji 

" * 

Kr ~łIi L^uśnJl jpLojj LłJLo *(10 J£Lłu) medulla uiłi LuJj>, BpjJiLojj t 

i_ 1 hair corfex 3j<r*Ti 5J[SLi3J &jm£ 3 j m*s ^ 4jJjJua j jl>JI j^jhoj 

,(10 


hair shaft 


stratum corneum 
pigment tayer 

stratum germinativum 
stratum spinum 
stratum basale 
arrector pili muscle 

sebaceous gland 
hairfollicla 


Sweat pord 


derma! papilla 

Sensory nerve ending 
touch 

m EPfDERMlS 


DERMIS 


papilla of hair 


nerve frber 



- SUBCUTIS 
hypodermis 


Blood and 
lymph vessels 


sweat gland 


Pacinian corpuscte 


Juś^jLjl ji 4 jJLąjJ1 jjaJU Aj^alUI' %-d^j _d>Jl p^-uj (9 

L^LiJl J£Lj*jj hair ciiticle 3>ojL£Jł 3*ul>- 3Jau^tH L^U*Jl L&U 

^y> u u..,H interna! root sheath ^ijJ\ juOJI 

,» i - • 4 _ L 4 1 t *7\ li i i J-A * ' 1 1 JL& Lj ^L>* | 3j LurV i Ji JL»Uj -(10 ^‘N mi ^ 3^ * r~i \ I 

,3j_a_lLJLj ^ trt r*j {1 4jJ_Ąi jJ t jjJLfl 

y Ji«V m external root sheath jó^lT jjSjJU 

-»- Lg J L u r Ąj li. ■ Tl CjI_3_lLsi JuoJtJi Iju^ 4 } S ‘ " 0^ 1 _ 

Jf 

-(10 JSLi) i U 3^ jjc. iJłl I 3 3 . U11 U yj, /jpi Ilu j i 3 Xlą 4 L3_irtj jJL I 
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glassy c LttaJl JU A 3"> ł j djjlo V ^LŁj JjjJ 3 jo-G. J i l ^-jJ i A ij 

Aij«k2 ąj jSfl 4_>ju 2 .l£> 4 i.-> J-mu ^(10JSA) membranę 

* 

tL_JU d j.l .Jar żjja > Jo- JUuJ' 1 Jl^j ■ ■ Io_i.~ jh_j ^ r., i M Ijl 4C J <A" d-jjtj d Ar.? 

«oMAa*Ji ^ ,ptyj '(9 J£A) arrector pilii 3 lu*uii &LojJi J£Ju 

liL]ML>t GL, 3 j-^ J ♦ ^Lii ł i Jj i JO- -Jj^. dj t.*! M .^*11 , 3 J * ”‘i I ^ > q>'iV o i ..-^ytJ ^ Ł d_l_jLó JjjjSj o 

# 

.A&joJi j! jjuJ 

U M->^ 3 1 4jqJo- 3 Jjo^l i ij-o MĄ 1 L M> Aj LAj ^jJLc, juGju <Gpł i ł <jĄJ 4»y <■ i1L 

. 3j łni \i ^ im> u«J Lyjw Ly_iJ 1 j_U 3l MAI J3*1 i j_g. La ^ jo* <4-MtaJ 

Nails Jj* u»Vi 2.4 

d.j jM ■ t .U tAłjjJI ^Ąc, jojj tdĄ^JiLa dA Mio LM^* dorj3 uo -£j£L ajL^c _iAfcv1l 

jJo. Jjjo- 1 ^ j-AibJJ cjoJl JSLAj .(II J$Li} ^t J£J 3jmÓV 

oLLłL Jj^ jAiaJi j jo. Tn 11 jJ i t \ ^ u i ^ J7 j MAJ i *■ j ■ ^ łi AJLu^ 4 na ii ront ^jJtSaJ t 
epotiychium j-ttyi d rtU ra ^_Li-u_iJ! 1 _' ^ d V j. 7Ti t 1 d ił 1Ł^t 1 JC .~‘*i a m Laj 1 j j. J 

jjiji IwJiuu i i k nail piąte ^aŁaJł j. 3 1 1 j. a i 1 1 ^ ^oji r “j s . cuticle * 


m 














.——- jJ 1 i tlBll bcd ii j r £.Ju <^JLlLs i ^ 3P ic d «— ■ A i ^ H i ^ ' J U 5 a i L-s 1 i 

jlL*_J ,'jjż, juLlaJl JjycLaiy ,{10 JJ5_ifu) 4j5jjjJb 4 jJlC,L 2J^ ,jw"«3 jU Ti /ya 

rtlfltl ^jjo w£il 3 mi U jji. * jjJt jjfcj l llinullS piali Jąi^i Cj3^ś3 


Sweat Glands luj j^\ jJJiłf 3,4 

1 ^ m> JjLo L jia Lii 1 jiuJ * l ■» L i A ■ -. ■*-11 * Ljłj • ,Ł_iĄ_>. 4 jBjjlI \ J jJtJ I juIlLu 

L*, jl>.jj ci3 l .>1 l>^ 3)3^^ 4j^iU 4_u£jlj1 jjuJI ^)jL^ iglans penis 

^ j m,. j j 3LL3J1 l? _o£ .La.v.' JU^ajJ oJU J ^j*a jCLłj 3LjBj , jJąJI 


p^— . —j 315 ^ ^ŁU ^ j ■ ■- i jj,js 4jBjJlJI 3 jJLU IjbVI t jąJ 1 (jj5-4Jj} ,{12 .8 J5-ii ) l_jl*5Lo 

^^ (12 J5L^) myoepithelial cells 2u*»L2M 2*u}LŁa b}U_* JaUuj Jim 0.4 ej!** 


^jUJI ^1 4- 




Glon b^ij dark cells sośuii uiiy* :U* LiliJI <>■ tf3 ł O^ 1 
stjji.i 1 ^Ir JisJLi _} jJtJl ^k*... j VjUt i" JC ~. t \ ą_±aj_& Ąj£\ jjf Lj^LaJl ,ClCETCells 

CiLajj-ujjjj 3 jlaj 4_ŁjajMj^ju^ 453u^ij t uj JUj5jjjjo 3j^i L^LpuJ' jjuŁ aj M^J~ j < m 

tZjj j ą5 ^^Lpuj Lłjl jBl kZjLij_4_>- Lj^LpJI 0_UŁ ^jJj 4r - ^Ls LbLuS^ 

^ł'I BjlłSJ jLiJl JiŁiptl! jur. ^23 L^jl h L&l .Lpljjuufl^j^ c^LLijj^j ^ja 

•r ^ ' j^Ł>J i (■j^ 0 3 jmm5 Cj^ jlbo L,gji5Jj * 4 jj 1 CjLj^j->J 1 ^_jjo *UJLa- 

|Lj L J&\ r41 Ą- L^ŁaJi (_illj l!*LIu y^ic- Jju obLdu[ 3 JlJŁj L^LkJI ^Jl^J 4_j JUlL3Ji 

-. , ;J ,tiljjj_Łj1 U3j-flV!j ajJ ^| \ iiLo 

* jJl>J 1 . -i jj jjj Aj Ib 4il ^Lla ^ jl*j 1 jJt_u 
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bkć* etery 
4vd 


IWyoeplthelial 

cells 


Secrelory * 

i T portfon $ ’ ® 
mttm Sptejp >*$r ^ Ł M 

■ *if 


,? f* 

□fłl® «V {i SS. m. 

* ■_ ^JL _ - • ■ ^ J_!______ 

4jj^ąa 5JJ-fc-aJ Jjj I jo_iJ I jj^jJ jJL> r i i£_ <L u^id AJJuS (12 4^5 m£i ) 

( jlu^) 4 jj)IU J Ly^. /ya l^luuj £JuLM jJ J 

" 

4 

A^j^apocrineglands jtjiyi jlUo* 

<j£jl ł (^a 3-5 J JjJt &JJ& jl Lat^ ^JhjJ ^ <ULtj (jjo L—- 

J jjJl £JuA Jj^iLł i AJjił ■ j- * ~h H tlłLlJjL>> A L^jA ęudJJ Coo T g- j I A, JUliJI 

A ^J J~^; (-ŁsLrfj 4_aALj 4 -l-sIA <Lłj^j 2ol_U d-lgi ^jSL Aj łdjtjljJl 4«jOA 3--^ 

5ĄjjJI jjulII A^IAj adrenalinę vjUo£,L 3jjjTjJLI jjlUI * ^*ij *3 jj£A 

.acetyleholine ^iLmi 3 ^ **• 1 ł ^ ^ 1 ^■" L _ T U1 <j-lj_ 

Sebaceous Glands SuiAjJt .łjiŁJi 4.4 

.^tjui]l ZjIsLjj JuJl jĄJi A, Jl>jj Vj ijJl>Jt Sbaji A J Jui-H £ji_A 

i^jJUJl ^ j^>J! A l_Ajj ju i - ‘ f^~ aj .3 LA A *■ * ■ J^LuJl HCini Łp-LliŁ L2 _j1 Jl3*j 3 jlc J jul 


J| iUnA^j dltoriS jJAlI j ^i rtitit* * '<Sj^^ 3^°LJb A-j * {^ L 1 } 3jy-ftjIjJI J^w- 

. Aj. h t *i ^ i-s ■.i 3 jmjj Lw* 4 _lIj4sjJ 1 j jl*J^ 3 LA i i gians pen is 

4jJg£.la 4^j3rO L?P l£. 3 J^j 1 4~ a j - l £. 4 ^ U mi ił L^L>. 3 JjJI iZi\ ttjr 

^isJf Aj ,4-ui^ A 4 j_L* J 3jLq i jJJoj j - jmjLajj Lj ^L>J 1 jj-i jJjjjjj .(13 JAl 

3^UU jJtjj j di> V 4_L^j-a Aj i JAl J AlL^j <jJL^jJ! 3 JS LII aJJb 

J M I>> jhuIj 3 J UI J? JL^J jAuljj . jJb>J 1 ^U iu ^ ^ JA3 (jlJ i seblim f44bJJI 3 J La jjliajj 4 jjl& A 


■ 


















injl ^ 3jLl£. 3 j I(jUiS 1 Cu> ,^-^J .oLjJs-dJl jf LłjJjSLJ 1 ! jL-bs 


.Jj> 1 ą i~>T^j 



3 I J Jjj! ŚIjS (Lstjifl ( 2 ) 5 jfciM 1 1 < t I ( 1 ) 5 J^j tru" j ) ,. L1. 11 iZłlj^La L?-^ ^ (*-“J C 1 3 .jj^pi ) 

S—=■- JJLłJ^JyidJl j^kIL « (ęfcgj- łJ^b) 4“*^ SuiJ'j ( 5) 4 j3jjJIi SjJJlj (4) 4j4jY!ji 

*_ r ł^j J£ i 'm i .i_» Ą- J!5 i-Łj -^ L^Łśp b^U*M JSoL-^ .^*3^ oGj3*^ J&>.V . ( jLuj) 


-.. t y\m i jj3G Cjaj y^aJju' Jule. Jl_4JU 1 4 _j_Lł jJi J Jjjl I Jlju 

*-l*^ .£jLW1 ^jlśjIj .^4*41 Ji^-^ 1 4r testosterone 

# 

. acnc i-jLuyJł u> l ^jŁ.I JUJl 

Yessels and Nerves of the Skin iląJI ^-iLticIg ćhcgf .5 


■ ->J 1 ^Vi~i a ^j-u Lfcl ju 4 * plcXU0S yjJ j*xćLićt Sja jdsJ \ l£Jju ^41 J^-4" 

'£■1 ^jA 7?j*2 tJj - { 9* 1 ^3^4 ) JllsJ 1 C^>bi ?l_Uw<j_lI Ij (La_ ł^l 1 ^2 j L44 ^La_i ą4_lJ±j ^ 

>jj\ ń,>> dj^4ij «L ^IłulS Lal *4^0^ CjUJL>- ^}[ ^GLlŚ- 1 £Jj*3 C^JJ^ '.^>T' 


u£ .3_u arteriovenous anastomosis ajjjjj 3luLjj 4 dUbJJi 4UJl4- 

* 4. t * 

- L$4 LjjJŁl ^^41 d?ulj4Ji Ąr Jd *dA J-*4u aLil 4_ŁCflk Cj\ <i\~*- 

k,_ 1 yJU 3 Jj LjJ 1 ^ L VI J_43 1 3j I Jjjl ilftJUdł <4- L4.1 _lL>J ^ Ą- 4jJ^Q jd ' <_j£,J V' <SLt_Jj Gu lis j 

<Ł- 4|tŁJLxf^ CT^ - ^ Iś^La- Jl U wl J|J,T f^i 11 Mm* J^JaJ ^ Ł 3 Jh^In l-UO l li^ 3 

‘3jldii juLL^ tjĄ-uG ^jlulLo tjj5u Ą- ^jJI * 3 jL>J 1 ^1uVl 


e i + 

, 3jmŁ liśJl 4 Jj 1 j u ^ja LLu Ł j^u3Vlj ^jL^VI l_Ś1 
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The Digestive Tract 


dJŁjjS _J1 cljL^VI_a 3 _L*_L l a _J o "■' JłA I ^ ^ j L$_>J I JL^Lui2j 

^Lj£ L nHj j^ŻJt ^0*03 dJbtLa ^Ldćil ^j^~Tau.U j dJa-JUJl • 

Cj\ JUV o ^1 3^J_JU 4jj 1 Jutll j ^L j L^>J1 1 JLA 4 j4^n4 JŻLojJjj . f 1 J5 LlL ) A^jLftJjl J JUłJ i 

mi-^,T1 ^LłJ łąap- (_yJ[ ^JJjS L?^ JL^^Jl LgJl fi-^jlj i,«Vi c\ J 


Tongue 


Salrvary Pafclid gtand 
glonds ' Sublingual gfnnd - 


Sybmsndibular 



Asconding 
portl&b of 
l«g« ialosljf>o 


Smoli 
iftlMllfM) 

Duodenum of 
Larg© smali intastine 


Anys 


I 3l^sJi (1 J£u ) 


r,> Vi a^ 3 j o_p- <^łjsJI 3Ł, ^Cj.>Kjl i ^j $ 1 1 juu£ £ LLLl ą j^ 1 _Xj> LCj j LaL 1 1 


^MilJ I Luju^d Ąr LłJJI -lJ_*Jk jljJsI ,<u*LjjJ'Ji ^ ♦ 1 ^ ^Jl a> 1 * U T1 ^_lLl3lL 

LAJ! i_^jJ \ 3niylase i <u j*j k <■__ A *3-1 \ + llLLlI dj^L^■, ^^ ■ \ l j_& Ą— 3 *xc ~i mUj 

*1 JuLJt CjLjJ^ Jf j jaju + ~■ d 3ja \ Tl eLtjn^Mjj SjucLI 2L- jj £ ului $ *Ajj!uu LltL^SLui ^ 

* # * 

.4j jLv^/k Cjb^SLuJk^ <U_lAjJIj <U-L^aVl J^Ls i3jji u? 3 ^_l^_ t 

• 4.jlLus 4_i_iIi <lLL 2 aj ^ 11 j^_lc 3^ LJL1 ^J^jłjj ^_ijv. d L^U Tk ^Lłjo^I >LU 

jluJ Lk 1 Luj ęcJJk k JUuj . 4 jj 1 j jJ ntl I JL& jj^j^LLl*. 

1 Jl^j d2^11 k 4 ojLlLI \ JJlaJI ^jJuluiJ t^4 l-jjmjS '\ 4._l3i ]J 1\ JjH^_ 
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Orał Cavity ro-óJl >.q ,jg..ą:i. 1 

• Ula Jl>JLi uLsLjł:^ i 4_JJ Ltiil JJLilt a ^ l .. ' a \ 1 li, I a L .. I i! ' ' 1 ^ \ J 1 JuA Ji 

■Juyfcjl i j^Lłjjj . (2 J£Li} soft palate <£>t» dii*^ hard palate ud— in* 

i£ JlU ^C-Ajju-JI JLoIjV 1 ęfcjJ ■= A k .^.tUa d ,~ U. i a A_o , /jjJlLc, ^ ^ "JA ^.JIII M 

-3 jj Ifl. O L 1 4 ^j lA. ^l^JU ^JjuSlLi g4iitJ In IJ ^£.Ut 

- łV*UT l * ^ sLjul dligill /we L^U-^J AjJJIj wJLucsJI jJLL^J 1 j.i.n< Tl 

^-lu*j 

j£ . 4-iis litja J JjLjf 4 jKj A Cj yLubuC. ijJUL>J T ■ j ■■ 1 Ą— JL>-jp ify <1 gfj < M 1 

^>wia£L L$jJ ^j^Suj (2 JSLłl) uvul& iigtfi ^£. jj ^LsJL jjj ^ ^£j3aJl 

.. <jLLłaj JjLą-* 2V° i a j i Ur l k \ lub LłJLu i^jlzs ^Ltla ^itu łj 


Upper lip 
Supperior labłal frenulum 


Glossopalatine arch — 
Pharyngopafatine arch 
Palatine to n sil 

Salivary duet orifices 

Sublingual 

Submandibular- 

Interior labial frenulum 

Lower lip 



Hard palate and 
tran$verse 
palatine folds 

Soft palate 

Uvula 

Fauces 

Tongue 

Lingual frenulum 

Teeth 

Gingivae 


yjJ I 4 


J ijr^jj ^-uji ( 2 4^1u } 


Tongue uUdti 1.1 

— 4J 1 jjjjia J^LC 1 ći Tijj. ^ j'|U jjjyda ^jm ii (jlfiła *A Jda£. £ya ijj&J _Ju£ŁC 1 jjt 
_ ilu* JS 4 1 I TtJo^wł~i a J) M,V ^JhLc, 

J_ i jMJ ^J-a Jjl Mlii ^jliJl i riH J.{4*3 J^LiIi ) .aLzi ^- Li »J J I ^ r^ńt > ł j ( £. 
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4jljluJ _l^cj 1 dLa Jl2l a l 1 1 lLlIŻl! I ^ pHplllHC Cl JU 3 j— 

jrJJUflĄj oULaj_)1j £}UiUl JJk^ IJUA <.rtU * ( 4 + 3 JfU} V ^ 

I tjjbj Ulu lymphatic nodules 4 jjU 1 ol ju^ ^jjO LU jU J*\ iiin Ł OŚJ. i* j*d^U 
jU>j^ U-o-U« lingiiHl tonsils ^ 


Body 


lateral gfossoepiglottic fold 
-Yalleeula 



alatopharyngeai arcft and muscle 
”Palatine ton sil EGUTł 


"Tinguat tonsir ł lingua) toHides I 

_Palatoglossal arch 


and mu sola [CUTi 
'formen ceeum 
‘Sulcus ierninalrs 


Yallata papilrae 


Fotiate papinae 
Nrprm papillae 
FungHerm pa pi Ha 


Median su Ecu s 


Median sutcus 


Apex 


' a +*■ Ł-* ■ -■ j jLJJi j jut lj ju _j ( 3 j *) 



uLoi^jL jJJJ* J^dyt!' *^ Jr Vt.i .i. jLJJ" <4- (^-“O >£- ^ * djjtuś (4 u^u} 

^Aa'1 I I .—i ji 






























pdO.ryrfl II L-jgjJiJI 


Filiform papiila 


Vallate papiila Lmgual tonail 
Crypt 


Fungtform papi!la 
Filiform pa pi Ha 



Duet of gland 
LynphfoMicles 


Skeleta! musde 


Mucous gland 
Tastebuds 
Furrow 
Lingual gland 


jjLuJJi wjj J C5 

isjjJaJ&ji ( filiform JSLuJi : Lr & iOLgi&Jl rj^ (jLuA5 ^ Uł.iU Ą- 

jLuuVI 4- j-fljJ 1 5 a ^,^8 foliate JŁili Suljj j (6 ; 5 i3jSLi) fungiform JŁiJi 
>» yt^Ulidl g.j.;ilj .(7. 5 1 3j£Li) cricumvallate aupuj 

« f ** 

^-3-Jy J . L^JJn>- Ijj.olfl \ ę. LjU-Llu Ij (J ijJull, \ JUkC. ^ * ”• J ^ t \ l 

J jX <<- m^ i 1 ul 4ljrtitnfl U tastc buds tuLol^Jl 0 ^y-ŁiJ 1 ^ ^ «f 11 i£_ 

.CjL iL>_i ^ £ JiJb oIaujm 1 ^jrUUfl ' * ^ 
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uUu/j £4jj1 ■d) 


^1 j-i 

JjLuJJ ( fjJun, £J3 jl 1 

yj 


TwLu; i ^ Jr ic 

iJ£ubh 

oUiaJj llji ?- . ..vi 

culajjjl wLoijJi ijrtJ 

j£&n 

CjLoJL>J 1 L_4j1jJhr 

Ju.1 L>-L doL>aj V d ^U j a Ą_ 


CjUIjkJI u-olo^. 

(jL-iJJi |jrUŁi*3 iŁ. 

{jSwioJl 


■ 






















The Digestive Tract 



(jLu) JSLjJI ^Lj (>j>v) J ^ -'^-"•*- <*!>■ e_£ jj_us C 6 jJS^i ) 



(Lal?* 'Ą- <L±tj^o d_] 0 ( jn-6J ) ii JLłJc^H du jll J *LłL>. «L. d-uj-^b j rt HJ^o ( / jJSLw ) 

(CT) ^Ljji luuUij (TB) jjjuJi jłłIjjjj (EP) w ^ ■ T^.ti ^j ■ ■ ■ ■ • 1 . (jluj) jiiJi 



4 ąIttU ^^LLaJl gj.inMl gL5 jj <iU4 <ul_k. 70-50 u>3^±3 (JjjuJł ^-j-ł jA\* 

łJJ _<ia4u*jjJ i _u L^iuju* łtastc celIs^j-uJi Lj^y^^^- ~^3j jcJL tjr jjoo l i*(8 J K r. \ 
£jja \ \ La ^jh^^ju basal cells u>Łk ^ji .supporting cells lu^iołł uy^ri 

l -*T"^~~ L^Lk 




















ooJCLdJI i-jgjJUJ 



” - - - Taste porę — 
“ “ MIórovl(li 

Supporting celi 

_ _ Tesle celi - 


Basa! celi ■ 


- Afferent nerve fiber 



(j W) jj Cpa (**-j i (łj*"} j Sj3-m3 ( 8 ) 

leeth ^LLuiSrł 2.1 

Ę^-Ł, A 'Ą- J1 (32 UbJJ»£>Ji) Ą~ <lU> \ jJ I jLLv^l 

ił_ ii-iA ł crown ^Gfi g tjj Ajjjl Jsjji j^L Cy* £y5£b j jj, ^j 

■UE *lAx*z> ó _> Uj j^UJI ^jUł^g. (9 J£li) root ^ <* i j i jJUJ i j_ uu^u ijii-l -l <QiJl 

ŁjSMI jUlkUl . cementu m (ca wyt) Ja}U! SjUj w U;j Ulu .enamal 

—_->^ j ^Uj_>lj dentin ^L*fi S mK~ 4 sneck jU- 4r 

j^j apical formen 2u*3 Jup* ^U>Jl jCUj ^jJI pulp cavity udJi 

* * ” 

^ i ,J • j*i jj AjjUłJJI , ii . VIjl SLajjajJl 4 jjC.jV^ JJ ■ * * t^jo-uuJ (9 

L* a i> jj (j;jJl periodontal hgamcnt j o^Uj oJLaJ^ i„ęy^>j Ą~ 

u7^- ^ xJUlJ * ( 9 JlSlw*) JL] 1 



4*1*15 jnu, i_ Ui^ 0 f*"J ( 9 j£Cl ) 
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Enamel LUti l.Z 

|fii ,■ ,,-łJ i i i. 1 11lęT1 , 1 X - 1 ^ i-i- 2 tl ;1 ii.iVl ^ ■'*»■ ^i LlJLI ^j' 1 e 


LLaU . % 4,5 *LU ;jj£u ^2- ł 0,5% 4 4j^ł±JI 4]^Lu \ «i mi i4jj4 9r ^ 

4ąSLuX« AjJ^lil ,j£ jp LjjIlj IjLa* 4 _j_Lco „BIHeIoba§tS 4*3 U LLy* Ij_>'_> £_ 

Ju jljujał Lcj- 4 4-ilk JSJj . ( 10 ^Lj 4 i Sjjoj^U4-J 

. Lu-Jj SjJjjo cjLuj^jji óLłj_ok 3jl£, aSs* Tome ł s process f*jp 

enamel rods Luli (j-uiLU) ^^ mi iCpuL! cil^Jb ^j-a ^ jui L_ 


*(10 J£4) (prisms' 



4uyd 4 j^ąa JjjMij (j^i) aLk jfij Ą. 4t2L t-LłJ| Ll_u L >iśJ 4jj^id 4 j^xa Aj^id ( I 0 J^ ‘“ ) 

xCh(jJ) ULU jhjJjIJL-i ciLIjuji ((* 4 **!) b!lL>Jl ( 1 ^) LfpJl 3^1^ Li** 

iSLuiJl^ (I^) óijjJ' j tąj a Oyi* < 5jt£iL' aJL> 

-(jL-uj.) (M) Lj.jLjjSjj«i l j (ER) <JLŹLjJl 














DeniitijrUłi 2.2.1 

jj—SjAj* ii L^il-U _lj^ £>-* Q2 SuJ g-^u.i' I JUA 

(gLiliuiUJI jjjjl ^ 70% 4^ J< i jil \) ^...ł Kłi ^ y_Jj glycosaminoglycans 

,hydroxyapatite CmjUi ^SjjJua ol^Jj <1 la 
JłwJ ^ J,^" .odontoblasts gLc u^u. ^ gUil jj^ 

i 2* l i 1 I < JoJiB 3 jLs* IJ 4^*. gLtJI gAuJ * tU-i^L 3 IxJL l L iŁiJ J j . ( 10 JSL£*) C-Al I 

- \ £JL^Jj .Sjjalj d j ^.4. <^>0J^1ujJLjł 4 £LjluiJ 3_j Jul Lił 3ljj 4 _lL>. ,J£ .-—Al I wsj^-^u /jjŁ 

♦donto- iiiUJt gUt! jj.ft f fMj t^LtJl |ł,m^ jjju 4Xj-iLa <Lj^sj łL^n m Cłljjjj 

__^«3 oljJS j^r. oIjjjjJI £juh jluUj .Tome 1 ? fibers ^ <-iui5 jl blast processes 

( 11 (JSLiii) Ll± 1,L gL*Ji Jl ipji jJlc. dentinal tubules ćj Lu.l_uYi 


Odontoblast 

process 


Odontoblast 

rmcleus 


Enomel 


U* (<3i*) ^ ęH>4^b (11 JŁw) 

( jLij . 1*J) £j_dHl LuJ 1 *L.jJaJt *^*Jłj (»JMf j*j|j ’— 

Pulp wili 3.2.1 

— . .^jl 4jaLlai t t 4j3j! L 4jlbL ^Li j jil-MS g^mJ £j^a <_JJI i» j j 

4-nil A a<~ j I 3 Jyi <,_*]_! I JL a .jjh^cil CjIj15Li 3L>' 4j_iiw 4-ł^ojl 3 ^baj 

__ ~ VI Oj^ ttm, Jj^ *^bJi [ ~^ '^ 'J h ' 3juj_L^ł* 4 £iLui1 jJLcjji fjjlu <j_u^iC ^LJlj 

* 
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Cementum (CLU^yt) 4.2 1 

t ^ jJJi i. Ł nv Ł^frjLi 4 j łłw JjŁ J) * ( 9 ^JSLuj ^ j^L_ ^LaJI ^ j - ■■ JI ■ JljŁ ^Lłjlj 

4j_j_n \ jJ 1 d t-> j 1 I £_ Ja-jlf kicD^Jl^Ji .4-jj£0 4_i£j1 a ;> j r u jJ? Ufc CjI JL>j ,j£j2ljcj V I j-ą£. 

^L>j L^jI . 5 j ^ u ♦ 11 L^LsJIj 4^j i iii cemcntocytes %jTnruj bili* j« 


.canaliculi wLUi J^luj lacunae£L*jj 

Periodontal Ligament j-uJb 5.2.1 

JfiiŁŁ.1 4j / 4 jsLjJ I i tYufl J-±£- 1 ę=n L^3 _Ls L> jJ 1 l JLA JSLlli 

Jaj. ŁfańJ I ^IjJ. 4^oU.i ^Juc, daL^Ji ijufc Ju^juj ,{9 jl <-f\ ATI mi rjj_^ 

* # 

Jaąj U^a ^ 4iL>. JaL^Jt IÓ4ł ^ <1,^ ójj r>>l,l jtL ijI L^J 

, L^ij^Uo eL 4 Jj ui 

Alveolar Bone^JLulf (U^Jt 6.2.1 

Ij.m^y. i.LyjaJU JabjJl «L 3 udUJl Julity {jaIs^ g ałiłJ l Jl& 

./jjjJI l_jJ t Ju3s i_iLijSŁ£l 1 j 4 jjaJ 4jł£.j1 js_cj o - 4 aj ,jrU 1 fj" * 

Gingiva Aiilł 3.1 

.jaLu&Jl ^ya oUl^ 3 JuLj) j^Ji-Lo Ji-J^ 1 ^ a i"i j- ^ J Ja ^/Łlo ^.UriłJ cLlU I JjjSLlJ 

juiijj ,(9 Ji^Li ) 4 _łjLę.L^ 3, a coticle 3 juI» j jj ^ J i l fjn 1 ^ j ■ ■ ■ J i Ijuł l U /> ^ j. 

^jJ^UsłJI ^ i 4 *i i J1 j ULJL1 iLiUjiS .aIojIj j i ■ - j-1 l a 11 ^—> A ł 3jul»Jl ąjj^LLłJI Liix 

.jyJI jLb . (>i 3 jLi £.ybo .gingival crevice ,j£l ^ iii: 

yjoruflU LjgjJiJI jl^ą .2 

* *■ 

^_itn.Ł^t I i.-^Jti t*■" J 3 tU ^_jjl i J J a ^ "j j *J ^v° ^ ^ g 11 l_jj_uV^ _U_hU 

gJUJj ser osa ^uwłij .muscularis aaL^ju .submucosa Sui^^ai .mucosa 

* i j jj> d j* j> j 1,1 l Zj 'l£'>ŁłI i 1 2 J|5Jli jruJ jJj i Cj i 3 l 1 i a j_^J I ^ i _ =r L 

Mucosa 2uiaL»it 1.2 

lamina pro- $. epithelial lining 2S*y&=> 3uiiaa ^ 3^LJI & 

.{12 JSLii) mtiscularis mucosae4-JaiitA 5^u:^ j ^jU ^Lb ^ pria 
stratified squamous non- 2ajM* j^ł 3uąOa Ul ajLUjl ^jjSJ 

U Ś simple columnar Uc 41 ł_uuj ji 3^U; a 4. U£ keratinized 

' i 3 0 A l WulUj iJJU ^ ^ ^ ji ujj^jyj 4 -u^łuji 3-jLUjji ^ pij^i 4 _ł4j Ą- 
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Q r?\ Jl 




* JułJI ^ I n*łj ^Ti **- Ą 2 ^. 1 , 1171 ^ cLą_ijijl £ru jLL JL^LstS (J-ĘJtJł 

- Jo^Ji JUmu , JlU jS , ^ ^5 Tl Ą_ _Gp CjLjjjajj^ 5* i Un 11 ^ILij \^S ■ ^ ^ 5 T'i ^3l jjj 

-^'«UH Ahjj i j j j ^ l «H<"^Vt JLSj ^ jUL śt_<ł 5_lLa ^ j * I iJIjjej 
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Iniflnsic n*rve plęittises: 

• My&ntetfc nerve plexus 

* Submucosal nerve piegus 


* EpHti&Iłum 

* Connective tłssue 


Mucosa: 

•EpKheliuro 
• Lamina pfoprja 
4 Muscutarrs mucosae 


Muscu IbtIk a Sterna: 

• Longitudinal musct* 

* Circular musclc 


omsldfl flflmflntary 
canal 


My c o ss-a ssocial ed 
lympKoid tissuc 


^4 uya ę^“>j C12 JlŁ£ ) 


1 Ą-j A • •*- 0 djudLuaJi Ą- a iJU j& $ 2 1 a \ ^ ^ HI Ł - J l j Z * TT juŚ5j 

J i(jLujJ^/ł f*\ ' »'**■ Lj J LiJLjj j w . *1 ^ jli 4jLqj>J jJJ i ( 12 J^Luf) cLjoluifcil C-L. 

__ LqS j ^^ Ti i >jM-i' 2 \1 U -1 pU* a £j\ _ijj j l d_u=iLi* <LuiUI a i."iI .■. 1 1 1 j_iujJ_j -4 j j-CS— J1 

ii —3L dJLłj^JO iL. 4_U3 LłL 1 5. J I. ■>■ a TI ó 5 U r I | JUL L_uJ J j^£L - U, J i , l ą ^LLs ^ j ■ ■-1 i \a 3_jj5Lł 

S-lL) (jJloJLj Ł^łjJUb ijUajJI Lilij ŁiUIs ^ <n J"> 11 

— — ^ j U ' 4 jJs ł_jLu^cIj d £ U j 1 1 o Ju£> 4r- 4 jJLudułJ ^ L) ^L=kJ ^ r^gll 

j: L 47 JI 1 JlA jl Ojw 4-u 1 ! jj! (_jL-fia£.VI ^ u>< Tl jL^ąJI ,^-l^r 2j - -.^ i Tl CjLI 

Submucosa ^laLiat Cu»L 2.2 

__ 43Lu3^ l 1^0 A_1 fiji JU 1 J jjj L ^_ f Js ęł Ll^S ł u 1 5JLlLlJ 0-Ub J g . j . " j 

. (12 JSLi) Meissner's nerve plexus Łu-ua»Ji jjjjU a^uk 
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n .. 

jU. 4 j^jI J 4ji>J J 4 jLuU <4- ^JsłLu t^ \ t ..l a 4jl L <nc Ly_i. Sjja A.ltltn fil ćJufc ^Lu 

Auerbach ł s A j * ^Ujji ^ ^ ^ ■ U H ^_uł .(12 J^Lir} _j a_b J, c ^ ^ u~ 1 ^ 

by^ -(12 JSLjir) LąTłaI r^ 111 j^j^j iierva plaxu> 

*AjjLo1 4j^O 4_cc.j! jj* 1 * 1 -- 

Serosa iuJUait 4.2 

jJI ^ 2^aI A n llU 4j^a jjl Ą»oijyU ^LiaJi g-.j.i ■< HJI /pa 4 JŁł£j 4 iij U ^jLi 

,(12 JSLi)^^ w A i~. j. v y ^3 ^_UjjJ UJ ^ Sjja ; 

Esophagus £ \ 5 >-oJł .3 

. 5 JUtl I ,^1 I ^J-A frljjjł JdŁł tjl£. i ęĄ-UU !3>0 J 20 £j\J Aijils L _ r li^^- p-)JpU^ 1 

Jps Ljilc. JSLijj ..jj.iLa j-iii ^ i ^in U^ri 

■i j,_>J ^ . 4 _łL> Ułq 3 Już. 4_u£» UłJL'' Cx_>o 4 flln "i Ł ^ siL j/LSu- jj .(13 ) Uj Luu 3 j^5i jJt l l " ^ ^ --'■- 

t i 

^ jK j w))Ua^ ilń.i rjjVl 4 jJ)L^ Jj_ Jl^jj 1 a m > i 4 j K i rts iZj y J^jp /_)jQ 

- £ L ■ ■ ■ 'u : “• i y ,Ąg. JL>. jj 3 Juti 1 \a \ ^ JjJ 1 flL-£ i w LhJLk 


Muscularis ŁjlwaJi 3J 



Muscularis Externa 


Stratified sq 
Epithalium 
Non-keratinized 


Lamina Propria 


^UńŁ dąjps IjJ^A (13 J&0 ) 
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Stornach ó-aatoJl .4 

* # 

^ 1 ^ j 4 \ JLjlj < - w . ■'i ■ ^ ^^ rt~ < 11 &JaJI óJlslLI 

thyme 4 .. j." Jj 3jLa ^41 Ijjfe <=L_ a La U H JJ^tjj . 3 juLL 1 jIju*- 

r >Jij .body .fundus .cardia jijaJi ..jlaLU £_ijl ^ 5 jjiJ,I j^S^j 

.Ua-^iJlaLJ,) ojLA^Jl*lu.j.(14J£Li) pylorous 

-t-Tl Jl £>JJb _LcJLjU 3 ■ - L->j r,n J~ \\ .y" ^jj^LL X_J_LjuJ £jJł 3 -Lii t J.lju>J 4 _lLs LseJL I ^JLllsj l (JJ^uU 

# £ ^p. 

jL>.ł < rth^a ^yCi -Ul^JI Lj-i^ i . i iĄj gEStHC pltS % Ji Łft* t 

_j^JL 1 ^juL ^^>0 4 L-i j 1 r 4 ^ iU J|\ .■".“ d_jlś l3ł_* 3_iLa ^u.L>JI & 3 i U ■ 11 L >1_>J \ jjJu j . 3 jjJL ' 

- T1 j 3 julU ?T U r r J <LrJrt.i,U oUjtjJl oJuj^ *HC1 |jrt*> ol^jjb 

JlUjJ .jj£ jH 'kJ^ ^Lsl iJ< ■" ~ -Lajljjj J ■-^""i 4jjuti1 

*ulcer j_sri 3 juU 4jlioj Jjjs 3jj1_umSJI 

ijtJ, 1 3 lUi ^ya jujtu {14 iJ^Luj ) rugać ujlv*^ ^ ^ ■ -■“ 4_ucJts LLu 3jLiaVI jjlpo 

4 f ||H 4^ 1 . . ■ I , i 3jsLj ^JuC. CjI Jy*jJł Ł Jj$JUj . 3 1 *A 1 J? L^fcjLi 1 ~ t ~>Jj 

, p 1 i|f 3 t LiEi Ju jw3J 


11 



Fundus 


LongrtudinaJ 

fayec 

(ouier) 

Orator 

iayer 

(rruddie? 

OW*que 

iayer 

(inmi) 

Body 


-Thre© layors 
ofsmooth 
muscte 


Gtoalor cu rva lut o 


Pytonc 

onftce 

Duod^nuni 


GastfiC fotós imgae^ 


Cardts 


I ' 14 < ś j^5 f - i -*~y ^ j4^LłI ^jmj (14 ^J5Luf) 


■I 
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Cardiac Region 1. 

3 e li. i U Ą- Ji-jjj *(14 JSLi) f- Jjjll SjL^j -JJu 3 2 U 'i U tfjab tS 

-'ćxN ..3 j Lo JJjJI JJuŁ U f- ’--i * •" x 3 Lua jf a '-i ■ ..■ 4 ^^ . 

aj.* 4- (15 JSLi) parietal cells ajjUb^i LjiUif 1 Cr 1 jj^3 -^^<.11 Jm 

. HC1 

'• / 


- mw w" N 




1 umen 

... N » 


/Ol 



J „ 




f 



3 -I. * .* I . ’ LjJ 3 i j li T i4- { P ) _L>- L "'-■'-.i.; ( N ) Aąls Lk* 3 j 3 i r L M->*J 3_o ^Lj^łe** 1 1. ■ 1 (15 ^^.U i ) 

Fundus and Body ^Ułl 

* 

4-^j: 2 - ł- J A .-—, n ju_>o . L^mj l j, j >»J 1 t j.* m ijJJjJj J VjTJ ' " 1 jJ a ^jllrtEn IU {jLLi 

L l >Aj>. a 3j^jL4J-4 JfjA L >L>- JjJlJ! £> Jui) Jj Liii I iJjjBM.XJj i 4 jC. JM2JJ3 4_JJ Q_J_J1 IjJLC. ^ ^ U r I 1 /VjU 
^JLuj 4jJL*JU L^ŁdJI LbJUl^ La i .ĄjdssLŁJi L^li-j 

.(16 JS^) LMiJlajLA^ 

Undifferentiated Cells sj^usłi 

j?J u^j o .A-łJdtli J JL*J1 3 LlC.1 Ą— JL>rjJ JiAjl 4 j^1_uCIluJ 4^12 LgJ l J JjJI 4 l>'i4 L^Ł>. 0 Ju& 

. 3 Jjd. \ 4j LLaj L 7^* J żi rt_i Liii *~H 4_J Lc* ^ 1 mA} \ 3 J Jl3 L 

Mucous Neck Cells '4 -JłLjJi bMy* .w 

*4jJutil JJLiJI jLb*I 4r L^LiJl Cjlc-Jjs-Stja j\ i^lj^ L^LiJl &X& 

4 jjLóaj CjLujl>t 1^3j ^ujmj-uu d 4 tVT f a j j.r. LSLu, ^ * 4 j JLcLaJJ Cj^ J * lu ^L=*J ^ j 

42_ł£ 1J' tlj^Lii. Ly_>Jl 4JuŁ (Q-4£ JU^.j * LjJlISj M d d JU1 4.^Lja l i i (15 J£-ii) 4jjfjS 

. l Ti 3 JLfcil jł 4 _w 3 Lt-* 3 jLa jjbG L^LśJl tfJufc ^j.1 JulLłjji .3 J 
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^ c n I I L-ięjJili 




T -.irr.^rr. 

atomach 


Wg 



Celi Types 


Mucous 

neck 

celi 


Parietal 

cełls 


.Enterochromaffin-iike 

celi 

chiet 
ce lis 

D cells 


U ceils 


Sub stance 

Secreted 

Mucus 

protects lining 


Bicarbonate 


IGastric acid (HC1 


Intrinsic factor 
(ca-H4 absorption) 


Histaminę 

(stimulatesacid) t 

Pepsrn ogen 


Gastric lipase 


Somatostatm 
inhibits acłd 


Gastrin 

stimulates acid 


L^ojliojj Sjjll 4jliaj (16 ) 

Parietal Celis UiUtJi 

^ ii Ł. 1 JL>- i 4 j juaJL i JjbJl i j^> 4jjAjdl 3 j^j L MiJ i 


j- ■ ■■ jf i l_j \ jaj 1 p_u_u g Jy£>jya L^Jj 1 4_uab1 0 JlAj * -1 JL±Ji h *\ \\ 

iH ol j 1.^.^ \ \ 1 Ł^-*. Vu i Jl^LiP ^jj_^j£JV 1 b^-^Jl ó^Jt, o Jujfr l mo^j 

L ryci JntracellularcanaUculiŁ^^3u^Cłi^^j^^łjJ! 

,(18,15 JS^) 

ąJclijjJI J^ AjjljiSłJI 4-JbtU d n Irw U Ol^ *(13 (JSlijdi) 

'^ T1 * j^JLc * -Ub*Ji $j-& JLj? i 5 .LuJd! iZA^o tubuIovesicles 

i_ VI Jljj łHCI Jl^iV tj^L?d 1 6JJb iilaj i“. i~ ♦4JLiJat JJS iJ£ 

r i d jibjJ ajdeJĄj-wJ 1 I j "-*-\ j 1 jjj tlił juj 4Jiba jJ 1 Ljj ^JL>J 1 # 1 Mif £-* VI 

* * 

- j-: tjjJ Cj t l dl~ L j-u 3 Jj4>-jJU 4Jiba jJl dłl ^j\ jJlLłjJi - ( 18 (JSjIi) jlj^Vl 

-^j.1 j^Jl 1 i A ^.. 
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jjjij - ć. ^ _Lą iuLkj ^LL r '« L 3jj_u& (17 

(MV) < fijf -gji jjuJiji (M) Ljjjj^jiuLi 


. (jLud) <laiii jji (^n-w) 4Lilj Ją 4^i> ju 4Sj^iJI jw (18 J££) 

— XV o^Uś- = MV iljjjj^S^jjj* — M JbvLjCjL_i£ =10 
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mm 





ugjJU 


i- c gastrin djddj l> ci>j HCl ajjIjl^JIi L>^1_>J \ jjJu 

-—i ilill .^>1 ! jLfc dJuJU 0jj£ (jic i 0J*$1 J JUtjl .dJLi-U 

Li jj igastric intrinsic factor ^ŁMali L>UJI 

i jrysLdid 1 łJuł) I 41 I§_ (Jli. jLaUdl IJLA (j. B12 jryłLI- lS 



pernicious anemia J_ujJi j^ś oBi ^ 

Chief Cells Wj^ji u^i 


Bi) Arrlj 4 3 Ui.li 1 Ąf, (19 jSLdli) Jk>Jl L^U>Jl U .^Ł>J ^ Jjl >7i 

* 

c »_£i d ludJl dC ■ .Mia .LlilLljjjij.jiii 3jjJLll UM^df^ ,^-L L^J_a 

pu^j pepsinogen diuj Jtfj* jjJjj UjjujiS^LdJ -d jlł^ 

*4jjI jląJI U>Ł>J i ^v° MCI 3^-U'i jlIc. l U f \\ pepsin d* ^ ** 



( P ) 4jjI Jlv L j ł ( C } 5 . .._■ V* L yj*C J * j:>** {19 d^y ) 


Enteroendoctrine Cells (i —ji sujuii y^t 

U_d serotonin dn*j *3 jlłXI jjlc. jlcI^s jJ^. L^ldJl <?jmł 

* 

T^ i;■ ij) >Jm 

Pylorousyi^i VAK'n* 3.4 

>.- sd d aj4f CjUłIlS L^_lS i j-uj£. ^-U^L d 1 I 1 3jjJJ 4_ll_^J JLjLc, 4 ^ U j H 0jJt> *j2J 

- . ->d j*jl»j lysozyme juuii 2J2 ku 1 <l. jjuLJI jjdd jjd. L^ds 

jąJI U^Ł>Ji £ya HC1 (JjJlH gastrm dajd-u/U^ 4^Ldp[ ■ ^ 

I jun iai ^jdi somatostatin jj 
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J-UL - w j I I £_ dl £] 4 i mu L^jLb ^ 3 J_*JL I jl uuLjjSLs 4 _I_i_ul 2 J L 

*4-J i 4_J 4 _l>-jL>JI 4 rt.j,Ui Tli -C,iL&L^ul 4j^J <4- LsLJ l 4 4 tfJU.... 

4 3 U j H A. 4jl i>n!l , £ k L ł!^ 1 Ł lMiT! *4jjjł^ ^ U,,j ti Ą_ Lal i^JuLa ^jSu 4 j 

^ JjuUI ^sii pyloric sphincter 3 j**wi aojsudi ^ 

ayi^tj 

Smali Tntestine gpin^JI ^istoi 

2,5 ^1^*. jLlJ 4 J!Ul« 4i^Ja ^JLj jjj£ LjjjjI ^Lua^/I JSLil 

Jejunum ^l^ju * duodenum >Lł LoVi ^ *1 juJ 5-Lj ^j-4 f-LuaSjI OJlA .f 

• (20 J5LL) ileum ^ójl 



Duodenum 


Duodenojejunal flexure 

Colon - 

Jejunum —- 


lleoceeal valve 


Ileum 


e- Lu*VI klilujSJi jnju ijŁujJ, ( 20 

oLa^jj^ 4 j^L>U cijuUI (Jru 4r- ŁSjSijJl J_^U JLcU-m 

* * 

i ^lAjiŁryggi ^jJsj 4-1x3 jJI ^luLd^l U m d j .^1 *VI L ^JlSJ I ^ Lal jjLseJj 4 ^Lj| 4^1 

<±rj*w 4^L^U SJlj^jlJ! 4jj£LU 43yiH jjV IjJajj 

* Jl2c JSj U. łjŁ La Jjm_ŁjjJ * JL>r 1 j L^_>2 LjLLlu Lu Lj£ i 

Mucosa 2L(Ł»&ił Aid^łł L 

4UjjU UUj SjuC taj eJj-sfcU L 4JLt£jJl ^Lua^l AjIIsj w uajtS jJLc 

# 

5 J 44 * 4 jLl^ JC •■"■T V L^jLs ^uLusJI 4- 3 LjLiźlM- ^jSu *plicae circular 

oijjjj * (21 JSLw) villi C»3U^ ŁjLU Jl ^Ln ^i^ jd, 

# # * 

LiiSjj j 3JuŁ JijłjljJ ,s-LłcV1 lJu^o j?L>i_ l L Ju_4J o i^La 1 *5-0*5 ^fu L^JeJo 

















Luj,! JUjLj} Lilii al-S^L I i<r>\ J^LiIi LlSsJJJLJ t jJii£L Ą- 

bi' Jji# ^ fi ■ ir~> A L-> j.b.ut j ^ J> jJJ Cjl^LaJu^ L^jLu j- j,i^~ j . ujl yj* 10 * i_a_4 >U Aj:*t Vn j *i T *1 

duW a iii cLł^^I jIjląJ ■ 11 ^MLlH ^j h-. j ti 1 ^>a ,(22.21 crypts 

b- u>i*j absorptlve cells Su^u^Uł undifferentiated cells s^ui* 
leroendocrine b>LŁ$ .Paneth cells uL L>b*j (23-21 JSLl) let cells 

* L ^LpJ I /^a dJL& <J L La^S Iajj * ( 21 JSLjIj jl CCllS 

Undifferentiated Cells 5 JjWUi ^ J 

kl 4- .jlajJLij (^“0^ jjJL 4lińljlja oL£1l£I^V ^ a ro^l ijllaj L ykj *uj 

^_)JQ Ju LłLj >L>* iLłAI < nil tlU jJ 0=_GlJJ i d. JJ.Ą. dl £ Lł_^V' Ji 

f b. ^jja JLiij La ^Jseja J^eiJ SjLiJ^jl U^L>Jl * (21 JSmI*} ó jjLftjj j-l£- 

# » « i 

_7\j d^Lńl 4jUaj L>L>. j J->o -4_u-uL£ a\ <Lijmo 1 r< ńl ąl 

.tiU j JUu ■ .rP. 

Absorptive Cells ^udWUVt -u/ 

i 

K 'ju^ 4_Li^J oljjjj 1 j 4 J-iil JnŁdHJj ł4jO£.Ls 4jj i>m LgJ 4j_lLa£. OAA 

s « a 1.1 a * (24 JiSLm*) k ^nj£ r 'l CjLLu^p- j*yA L^jJ £ L u j. ł j <JoL^a IT11CTOVlllI &JU3A 
pjJsj L>UJ1 <?ju& ,pm 0-1 Lłjm^s lurn 1 

* (24 } LjjujS^lI i 


n 
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jr* Loi (|jrUJ ) wJ ■ ,cJ^Liiel] d rU M ! L^LńJt fr \-j,', jruj (21 * } 


i _;J_ i I ( jLmj) 3 J^LaZJI 1 L1 a w.: L Li --V jJJ LJ i j I s 4 jj_j5 j ^' ^jl 


A 1 ■ '■ ^ i 1 ' £_ 























4_Lj2jJ' Ą- ^ L^UJU <Ujurl£Jł L >Łi»J l J j k" ■* jj^ ud (23 ) 




















The Digestive Tract 


Enieroendocrine Cells - 

; i d CjLjj-a j-A jjJ u p ^ Lj^Ł>- 4_ij^ jJ I ę.LuV1 jl Jj*. 

^aUUll 4^J=uaLa, /jja JIaj 3 ^La Jl jJ&V m,1I J*mj j^jJl S0Cr6tlH 

. 5 jjJLl ^juo 

<UiVA\ cholecystokinin ((j^is^u, JjS) 1 

jl jJaJ J*i>.1 jLAjJjąjuj iCjLlJLajJ^ bile tijJuol 

thu^l 2<j^ .Ur„i : ^\ti motilindJj*a> .5 
Jt^l l£jJI .gastric inhibitory poiypeptide SjułUJ la^uii jjumŁi a-O^Jf .4 

.HC1 

^bJL^ juSUI 4- u*ą-j£L> JU. j^ł$ :glucagon- like sbstance ***£ .5 

*^fcjJI 4- ■_tŁm-i-a ^Jpa J-J J_> 

Goblet Cells ^i£ii uy^h .2 

* 

4- Lcsajij j^i l _j-& > 3 * (23,21 J5Li) 3jaVI LiJLiJl <? jla ^Jjpj 

£jrtJu duła litu 1 j jS ^LuL LyL>Jl 4JL& i jJmć- 4- L*— 

, £L*_aVl 4jl_laj 

Paneth Cells u>i» *, 

t Lj j>_y£L uL T jJąJI l i\K a\ Cj 1<uJ j' J^dGjj ipLuS/ 1 JJl£. Jl£,1>j 3 4- Ij.M-^J' 1 _L>*5J 

* ( 26 12 S j ji jl ^ * r '-‘ 4SLlu Li 1 ó JL& i 



L ^Ł>ł! 1 J■> j.S d_ijj^a <ł ' j - £ j { ^jrt^ŁJ ) 4 _j J JLiĆ. a JLC Ls iL Jlu L Lj ^Łś>- jp -.u J f 2 5 1 


Crypt 
enterocytes 


Stern cells 


Panelh celi 
























Secretory 

granules 
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u'.', [ UJ ^ .] I -lis -*1 .uU L A - l| ^- 4 J jJłLL f ' w 'Jj ^ 1 J - j T f 1, Ll I J ( 26 ) 

4 r ■ ‘ i *~s 1 1 4^4 j tlAjaJ mV^ 

Membraneous (M) Epithelial Cells ajjLSJŁJi ^Lu^n *j 

«śJj t Peyer ł s patches j^y jaj 4- JI=^ L>L^ jju* 

ł , * 

L^UJI £JL& . U S~ l*ia i ^27 j JS_iJi]i 4Lj^m L>Ł^ Ijuói. iJLjSj 4 ^Jjj 4j_uL>- CjI^I <i * ^ 

JkJUJl LfcjjJU JJi~.ij 4 j^LłaX] 1 U^Uty L$ji jJajj JUiill Cii jJjji ,M Ly_>. 

. Lgfyj^ rt~ Cj> 


LMaJI ajui ^jl j Lła! jj LUi V - M. U yJ hJ fly * .?j j-•■■--> (27 , k JŁw) 


Surface Bodłeś of Lymphoid Basement Surface microfolds 

ot M cali M clls Macrophage ce || s membranę ot M celi® 
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i 



Ju I jl falłln i.lrt i 

<J j Llęjj 1 4_ul 3-'j' 1 o LiuS jjl «ŁiC.jVL ^ J ■ -■ * *3 - ^ J ^ ^ { 1 ^ ^ J rt .^11 JC 

d^xU 4 jJL£.LdJt 44JŁ*w3U^jł Cuo .gln.lU 4jU*SŁłJ' LjŁiJ^ 

* Ł * w _ + 

\ a<- i j j I siL T Ju Ji^LijlJJ iój-ljŚ Lj^lS. i a 'i L>i 1,1 ^ i r M T Ą^ILlU 4jj i. r ,- 

4i lcL±jV! O^L*i» 4^3j) ,nVŁl i_3ŁjjŁŁ-Łj( 

^ L>UJ ^ i * L-ulXl ŁtLjąjJ) L ^L>Jłj ^ i. ^r V 1 a 4 jjuo=jJ1_^ 4jjLŁc^_ 

i^i~ 4 jl <ir S^Lifi Ą- JuJ^j Lc. 1 j_* | 

^-jWl i Ct3lO JJl£ x 7 i l ł q j> _- 5 ^ \ 4r i, 1 C(AJ ^ ^ x U H ^Jm_>lJ Juuu£. ^jU ^*U Ji 0|V £ S fiL-j 

5jU _ijJLTI ^ju* jliiU *(28 Ji^) Brunner f s glands jj xtf jl submucosal glanc 

S jLU £Juk ^jjj" lLU JkS" .3 jmJL^ jjtjóill jj^suaLsJI ^yA ^Lło^LI litll ^LuuJłJI i _ r S3 <jł 

Cido ^JŁuLaJ - ^^Iso lleum Liii! 1 ^_a .^^LjJ^LLJl LIiLcUjkjI ^LaJtJ ^jluiLLa 4 _Jajpą->* *Ł>.jJlj LLł _ a 

^ J£ * (29 J£gO Peyer ł s patches j^u Łjr ^ 4 jJ! Lal CjI Jui*J Cj i ł ą ■> i 4 J 3 Lit-. 
Jl>.JiJ j t S_jj łLs A_i_xjL>*j 4_i jjI J 4_jli- 1 J i ^ j '.>■ ♦ 1 \ ' Lal ,]Vl L ^Lkj w •" 4_uijd < 

.(31 JSLÓj) 


JJLłJI ) J*lŁ Ja=fcV , jjjV' £— lJ rJsj£. ^tnn-l 4jjjnLia 4 j5( ^8 ) 

4y-LLłL?tJ, 1 OAJ 4 ^l.t-tj 1 1(4jifllifcl^ 
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^ q fiMI ujqjjij| 



(L) l .jm L_> ^aj 4_ 


,L (29 JŁi) 


,(TM) drt lUh a (SM) ujjj (MM) clLsLmII ^ r jK*M j 


^L&aYi 2u*ji 3,5 

* * 

-T. -*j| 4uLilaJ1 ^JSLumJ <LiLu^jłJ I d ^ U j (I 4 s-Lła^I (JJuu 4j^ajJl 4 j£,jV1 ej 

_' JSLilu łO^LąjJl JL jJłLlmJ (JuL^.judJ jpLtiiajl J J_A Ju_dJj| ,(30 jjSLw) 4 jIsLłLI 

4 1 ^jja £ c_£jda JLi£rJ CjL^SwmJ^ ę Ą jJ-yA ^j!jj CjI jjJtuf 

‘ - ^ J£ i_J Ł ,4-JolitJU Oj*%j ^nkwt I Ąf. 3^jj^ flLaoL \ UUju JlLoj UjI JUjj CjI 

_i .iii lL^ ł^.*i i-w. d iU>l V( 1 4jjuLaJl JptJ .lacteals ,^£. Ju i^JńLfll 4o£.j1 

jJdJfcTt) 4 j^q jjl (J^a £jJŁJ ^>jtjJJl ^ JlA dLLualłJ *(3G J£-m*) 4j^LoX 

^ ( JnA 

ŻJŁtajJł c U^Vi Wa^ł 45 

jrtj AuerbaełTs plexus ^bj^i <jj£3 ujL-^L 42j3jJ1 *LuoVi 

* ■■** ju>.j|j ud) jS * ( 31 jjSLi ) «LuV1 ji Jl>* JL <Li jjI jJl <jJLv1 jJl ^ 4^JjJcaJf 4 _l>. jLsuJl ijń"<_d iJtu.H 

_l ^>»i l ^sju ^ Ja) l d, 1 1-£ 1 Ai- 1 1 i"i^. > d * U j U ^__ Meissner T s pl6xus jjJ jU 

* t _ ^ * * 

^ . ->r ULJl *LcoVi **Lła^?J 4_xj L^ąsJ 1 CjLa^i*jfl 

__ 4 4jjjłJLI o>L^uJ1 <jrUj£ parasympathetic 

oUj ^y : *(£jU>at sympathetic a% : ^c ^LJt 
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.4JLl4_iJ< f. UaV! jl A. 1 1 {jrU jjlLd jjuj ( 3 1 1(1 ) 

S iL_ o&h&u# Y1 5.5 

ń *jA, I W c Lł4^I Ą— (+1 l JUŁ J-aSju-uJ- (y4_Li£jJ 'ĄJ Jjl JlJUlJ 3 Jutil ^ i"i t J_L~ dj^_Jl p ■>> ■* £ JLJ JUU 

carboxy p epti- jj Julu ^uSjjj l£j iChymotrypsin ttrypsin ywaj>i oLijjjU 

^ 4 jj dipeptidase ŁjiUlłi JjjuI^ cjUjjJiL j-aV! ^ S^uLUi dase 

. 4_j_Li_a \ \-ĄS>-r ■ j ^ r l'\ ^ tó At ^ j I a *■ 
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__j j. su c ras 6 jj jS*w o Lu jp' JjLdj 4jL^ jj! £_ - ~ * L ^ 

k-Ł Jlu (<u ; Lw v yj Łual.o" 4 y> ^jJUI ^Ui lactase maltase 

jgJL&Jt I j u j^ Jł j- ^ Sjj^l ^Jl LL>.V i di Ą- 4 _s^_a j £i\ j^jlO ^jI^JUI 

f v ^Lb ^.^414 Ul .oULLł ^b *hepatic portal vein 

£, JlupH . djI jJ, ' l j ^ 1 bil 0 * 1g*4UdJ t j^jJi JJ 5 J J '"?3 1 ^ 'u^SoLJ! j ^yi ^oLdJl LlpaSC 

GU a }bi 1 i I L^LsJl Sjmi^ ^ r>nłi ^ emulsification 

Lu jjuj ,LM^J' ^LL 4- triglycerides SuGiGb Ot j^u^bji jLu Ot-o» 

■ $jlr jjILsj iA rtUU liJLLi jGJu ^1 my\ 4_3_łjł_ i 4-lLuajj 4n lUn 

b 2 ujLU 4 ^jt 4 -^^j LIacteals iChylomicrons 

- 1 j t ,^J1 l_sUoJU 4 >i^ 1 

Large Intestine oJćalśJI c |jło\JI 6 

-LusS^ 0 JL& 1 Ju3 -^_t_y 150 L^Jjis LLuj , COlOll _i *L*joVI tfjui ‘ <~i 

P u# .rectum (ąjrtMi.ti j icaecum ileum ^uut gru J^Uji 

ending cJ^ tran$verse ^>* 2 ^ jbJj ascending jułUj ^ 

i4_JLJi d 4 ?j.i rŁif 1 I '“- 1 1 n<^L ^ <m ijj s (32 J^-un) 

' ' jj (33 l J£Li]l LseJU 4 _cujI£UI L^L>JI 5juj£ jIjlcAj a_uLc. IjjlL J 

plś^ jujp 3j J I I 4 J J£_bj1 tWV J.VI 

L —^ _rJ3 4 j.L L?=_i 3 j L* TŁ^buLs 4 _jluI£JI L^Ł>Jl La 1 .^LU ^^,1 a i Ą_ 0 . Ł^jUll 

# 

, 14 ^ 3,41 g^a Strtj.UTl 

I— ^ £1 ^La^L J^>j3 V ^ j 3" j .. 11 j j^_i_>*V1 # jj-J ! * I L L Lu 4 j I 5 1 j U ■ 1 1 1 V . u 

Ł3 1 ' iL. jCbLi La LJLi. L ^J\ 4jjL2aJJl ol j,j 3tli j L^LiJL 4u-lć , r ^ 1 VU 4^j3t^TI 

k ^ 4r Ljs-oi^LJ I g^jci J ł JL£. I ^jjLLłJJ I I I JuŁ 3 * 4_jlL LstJt \ 

- aujim 

* + ii i 

O4u.Lb3uJl ^LJVI gł jmj 2 . 4jJjJL L_BLJt gjjo 4 j 1 ■>> ♦ 11 4jrnUJl .4 

^ Ul n tLuaSfl ^ L^j^Ltba t rtl~ ^j 

,(33 32 J^.) teniae coli o>^2Ji laitjJi ^ju 213^ 

prjjjl ‘Lr ^- 1 gj' j'i 4j^SLa n.TI 4^jjjJb CjlJJjU A.A iiVJ 5 3jUTI gglM ,_A 

,(32 JSLi) appendages epiploicae ^j^ui 

1^**J*2J t ^ Ufi jG 4_jLLL 3 JuL JI 4 ii lr> r 4 iJ Ls Litl I f LlbU I J< M.y 

rectal columns of Morgagni 

















The Digestive Tract 


1 1 


ijJU _)j ^ *i r~j^ i U 7r j ■ .ii m U rectum i*£r ^-u-uj 4jLLljJ' 

ój-£> 4jojjŁ4-£aJl *,{34 ^uy 2 ^I^łj ii Tl U S £jJU\ 4_3tl£ Ju^ 

.hemorrhoids i *u Iajjuu 5jj^1 Cy 6 ^LSlflblŁl 


Appendages 

epipiotcae 



(ij ViJ j> 1 Jlv li I iu^i) Ja^V . jjiJ II jl JL>l jujńjjt jutLU <LJi j. jJn i 4 j j j ^ * 3 ;j=ufl £33 jJ ^ ' J * ) 

( JLj ) d Jrt LrtX' J ^ 'T^l| Ą^_ d. u„ l£l \ 1_] 1 y* I JI J^VI Ja>^ 14_iU j£ . ( ) A r ~^J 1 CiLuajJ 1 uJiLJVi 





















Vermiform Appendix djjg^Jl ó^JljJ] .7 

* 

-L ^ ^ <Lse_ij_l jJLl k" * A J-^S' J3 ' ^ J L *-12T~ ' ' ^ . J. 4 H vL T 0JL& 

i^9Uulll| *(35 JtSL* ) Laj^Jl^. Ą- 2j-jlj£ AjaLłi 

4 * ^ * 

-Ł!js « ^Lłj'I Jji l_Ajl JL>- Ą— JVjf i J Jśi 1 ^ Jl£. 1^41 1 d ^ Lta^ 

* 

_J. jjJćmj ji La LJLc, L^jLs * JJlłLj ^ SjLjljJi <jV 



-<j jajd1 £ Jjl jjj 1 £— ^2*^ £ _6 j\ ■ ć- J ij j .--. (35 Jtflw) 

4-Je> uicjl I CtX! 4^1*.1 Lfij I ^ jt.^ . g ■ . 1 1 ) 4jJ U5 -aXj i pi J Jiil ^ 
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The Digestive Tract 


11 


o.orSfftłl i_iQAiiJ1 di Licu iv^'i .8 


Juł ol^ ^ A11J^a11 j ,^. jn ł^jjpuSr^ iuLLu ^ru Lf£l=»->AJ I^Jsł: 

3 \-ĄuX ' jL_ul L^ŁkJl ^ t* M j" ; ^jsVI IjLA L-JsIjJJl. ■ .J ^ 1 t £ t~ <j1_Ll 

L_Lj3_ila * iwfat^tSu J,fl7u-ulj <—>jfcuVl 1 JlA 4jUsłj JjJo Lt 1ł 2j ilj i." i 

_i oJlłJJ JijJtJ LJjJI ^_Lłl*jV1j- «Llj4V! L^L>- JUJLsłjJ ^jMJl djjlóJ! j JlZjjj , L yLi*, JuLL Lc 
r urt ^_Wj Ł f a L5 Laj£ jAnrtj La ITl^j ó-; 

alłJJ dj-i^>Lu^ILq^1 'L^jJi Jl£ <J ' Jl2l£o L>Ł>J1 j" L"* I."* £}l _Ld£lj> Jjl fi ; .i^fl ^Jl L^L>^ 


^^'!liilgiffiB 


■■i 














JJULC oJLili 

vjM3 tń ri* II LjgąJiJLj aibiloJI cUdiciJI 

■ A 

Organs Associated with The Digestive Tubę 


237. 

247. 

249. 

253. 


.-uSL'1 .1 

.SjijU.2 

..3 

AąjUUI J-liJl .4 








Organs Associated with The Digestive Tubę 




4iljj ^ ą t Tł wjjpjSM jL^Jt <j\ 

gali bladder pancreas Jiver jusri f.l_Ja£.Vi j ju4.j .c 

*juUL Ijuk^U^sfł ^JUj .salivary glands iLaua* 

TheLiver jjAJI I 

# * 

*4^ J-3j *3jLC 3^3 LiUIiS Jułj ^ -V i^N! I 

right lobe j jdl 1.5 uj^j * c^>o , 

j-iSUJj .{1 JŚJl) falciform ligament * ^labj _> leftlobe 

jijjł 3 jlc. jjjj frl <yr^ 3j^c- ^LiaJl gĄd uli! £y& 4 7ij3j 4JLlLij JaUtjj Ojr 

. \ rt,£. ^_J U_4) ^ SjljJLl J-l-^u 3 LS * 1 j k . -^-> 11 Jlli3 4 jj_l£ 3 Jul ^ .j d dJU j£jj 


Left lobe 



Tali 


(Duodemim) 






. ji ^łiLj^JiłJlj ijljJlL jliSJI ,^rtju| ( 1 J£Li ) 


wUa£ j3t 1.1 

^ J—lSL? i (Jjwju Cj_o- hllum j^i.gJJ i JuLł l ts liH d j J>ij 2 T j ,.-, K i ju_£Jl ^ Ła.v> 

ąjjUuii 4^jVlj o!j-UJ! jrjiwj .portal vein <^jUi hepatic artery 

ju£b Cibiidd L^jL j l^L! ju Tjji ^Ll^ 3 g_u..i,u ćU£jVi gju* ^L»L>uj * (2 J£Li) 

.liiJ Ky\\ ^ Iiver Iobułeś 
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OyojgidLlI * 191 ivU 1 gęKLoJI ćlorlH 



Brnach of hepatic arttery 
Brnach of bile duet 
Brnąch of portal vein (drstributing veinj 


Portal triad of structures 


Right and laft hepatic ducts (bile duetsj 
Right and feft hepatic arteries 


Arota 


Hebatic 


Central vein system 


Uj+J Ll 3 j< A_k 





Liver Lobules uLudi 1.1.1 

* * 

_^Ju y I alJućua 3jjn£w4 CjI j fi fcj JlLc. 

* 

— 1 I Jnliuo JL2 j ' ■■' ■ ' ^iaJLjJl 1 j j ^* * Jv*l Jl£ Joubules 

^ !iver plates 5u^u£ ^ , (3 jLJV1 4 , ,l^_L^ 

^ ^ ■: 1 l^iiI a Jo ■ i j &3 .4_i£.L*_lL j s~.~ 1 * (4 J£Ll J hepatocytes b^b* 

* 

J-LłLluj jjJl Jc3^ł>q TŁjLflj-saJł alxJb iL >dJul ji 

—i . 4 smusoids \ji *** ^ 1 1 ^^ 

^ portal spaces 4 uju£ OiJ£ Lljj jJjl ji^3j J *^ łfl 4- Lu 
-ujjj .hepatic artery ^juS I 4 I 4 J£ ^ 5 ^ 4 ? * portal triads Łub 

—li! jjj jLgju <-^^1 ^J£ JbUJj i (5-3jS4i) bile duet *i>ł«p 3U3a portal vein 

* aLlaJI 
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Organs Associated with The Digestive Tubę 



\ jjfl j łljijj ^ tbjjS 1 a juj 4 jUŁju3 S ij j-yjj ( 3 J) ^ J - J ) 

3Cij ^f3^ri 
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l>OuE3LdUl i i \M ) ao^lpli 



;entral vem 


In i et arterio !e 
Inlet 

^apatie artery 
(branch) 

Portal 
^branch) 

Q stributing vein 


Kupfferceils 


^ndothelial 
ęells of sinusoid 


Hepatocytes 

Bile canaliculus 

Fat-storing celi 

Sinusoida! 

capillary 

Fat-storing celi 

Henng's Canai 
Inlet venule 
Distributing vein 

Bile duet 


jU^uV \ * /.H L^y*l J (5 ) 

Ll^I I 4 jl iT. j 



Hepatocytes ju£łi bMi 2.1.1 

zzJlj* j-u cj! j sIjj L 4 J i Jim 30j 20 (j-u bjtlaj jJjj 3 j julha 

<S . J SjysJjJ! 44ju£j1 4 -lL>J1 ^ L&J JUL j jl5j ^łJI LjJujSjTUll 

4 - - — &J<Jtt i 50 3 3 |_ J JLŁ ^jr-rTIJI 0 * £ 7 ” 6 ^ 

JL^- -—3'j izjLLpjj^j .albumin JiA .ciLLujtjjJI 

*> 4 aiguli 3 lsL1£Ji ujii ŁLŁaj^i JlLo oLUjj>jj^ itransforrin jj 

<SL^ 4 -ijL^JI ^LkJl S 3 ^ ^Liii. very Iow density lipoproteins VLDL 

i— — i in~ c^L*jqj>nj \ <£LuiuJ! JSLwujji +[Y-,& |J[£Llu Jl ^<<1 ji I lj - * 

' *$ 2 i* .fibrinogen ^$*3 albumin {£a±Ąi L^jł! ^ 3jlc 

* * Ł 

5- *— 4_Mj[ jżrJ 3 bjjj! uojLLdj 3 julj ^ 'Ą— j mm m imUJ 

* f n~^J I U*l>l 


r 
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rgans Associated wri 


e Digestive Tubę 


space 


Tigfit 

Cocduding) 

jLificłions 


- Desmesofrie 


— SER Mjj jjJ — RER łjbJ [ji j s jJ t l dS |4^ij (6 JŁu) 

jłLj-ll^k'i e LjjjjSjajll 3‘n i m, 

Ly^l oLlaAjJ £ ^ jJuM Ąrn 


,^vuJjl J)l 4_)JJ> l_^_La j1 4j iJj£ 3 IjJ AjJuSLJI 4jJL>J1 


o \ j.j t-*- cujł ^^JLł jh^i^j ^ jJI glycogen C 1 ** 3 * (j■& <-^1 j ^ 4jju£Jt L ^Ł>Jii ^j j m 

OpLujJóS ^»i>.j|£Lj t JbflJUJl * £ / ,6 JS-tfu ) 4 j_łuJ>nJ V 1 J i 4_ya j) JU^/1 i^LlUl \ I -JsP*- 1 -i A / * "*>-* - 

ł t * » f 

^jl 1 JiLłIcI 4jJ_j£J! LiŁ>Jl JJój ćLl^ ij^jJjtiJ 


■j^yui Ujl ł.uU £j£. 












o I a 4 i . i . ii *i - 4j.a y Ja I 4.1. ul . j J -*"■ ■ 4j Jj£ 4_Jj^ \^a * j_>J jJ$ LjJ 1 i _ t j V 1 I U ^ jj { 7 ) 


. iijJJ 1 j -■" ' J ^*uLcj!jlj f Gl) (Mi) LjJUj£_jI±A iJis 

S^uC. 7Ę U i fi VI -ĆJjUłjS Lj Ul* Llo 3 JU>, *Ux,J JwiJl L^L?nJ 

ć-*\j-ulL ^ jJi (6 JŁL ) Space of Disse 

—łjJJ LM>. U£ LiŁ>. > 4 K31 ^}\ Kupffer cciIs jjy$£ 

# « 

__ąJ^ lIUj ^jJI Jjijjjj [jU i4 _l2Żlx 4_j m-*iT 1 jJt^. 0*^ *(5 

—^ <-^V ^J1 ^ ^ JilUj ‘■^'-^ J^-oajJ Ij^L>J1 TłLłiaiI 3^*1 Luo J ■ -~ ' 

0 

_-*>4 u ♦ fibrinogen Cu+*u*' J*-»i 5 jU ^_Ji juSU' .L^UJ! 

jJSj L$3^ ,3jjU=tiU jjSJI L>U* 5^ćućl Ul , lipoprotenis 3 uoajJs i albumin 

_>UJi oUg SuA^I ^ t jim 2-1 Uj-Uirjł>u bilecanalieuli £lu 2 Ulu 

v lA) UU jljlt j^Ul ?r <1 ff ,: gap junctions tight junctions Sus^^ijj 

,( 8-6 


■ 














Organs Associated with The Digestive Tubę 



(C2 J Cl) JuS ^LłIp* jrjj jL^esjl 4^;; 5 j/ 4^* 5(8jii) 

. [ [4^ll r r %% j ] 4łJ jJ I v~j )UaJ ij i ( ■ ■ I ) i 1 jJ I A ' ' -„o ; I Jń ^y .(BC) i' j ^.n 

portal A—j—ł LJ i oti Ąr w $" j ~ <j _l^SLJI 1 c ^<vl ^ aK i i~p 3jj_£ jJL i oLJuJ i JlSLuijj 

-dUji-j jjJi \jh i^taU JS spaces 

bile ducts J 2 U 3 I^JUj Hering ł s cannal 5Lii J^ju 

hepatic ducts ju£n ^ portal triads 2 Luun wtiyttti 4 - (5 JŁi) 

.(5JŁS,) 

Blood Supply to Liverj*aIU juSJi jjip 3.1.1 

* 

jjpa UjL LaJ ^Wjłj portal vem ^jLaJI :LojŁ 4 jj j. 1 i a ^j-4 JukSJl 

hepatic artery cjjusjł t jiJi aIjIL Lii. i^S-j ^Li^Sn 

./ji j l xll dU ,n L. d <>JLua ijr ij Lł_j ^4 i. ( 2 w tSLuj) £yi■*»ii*SVL L_Lł La J JmLłj j£jJI 

jyjjjt yl UJ urUb (5 JSLUI) ęj *.jJL ;Portal Vein System ^uit J 

Juu-u portal venules a*ub wuujj 3 ,^£LJ cjIj-a Bo^ portal vein <^lji 

distributing veins 3Lej^* z*jj\ <_^Vł olL fj-iSj * portal triads a-uLJI c^Ly Lii 

v^“ inlet venules 20 ^j >4 OuL^ S ?1 eLic.jVI Liijjj ,^£ŁJ£ i Ujir o ^ '■' * 

.(5 JLŁ.) L y a,ii^tt] l Jś.lj £jji; (^i)l sinusoids 3 l u^ P óLw*iJi 4 . 

5 * 

eL_ v^LJl L 01 <Lu1_Lłj L^L>. JlSLlalu ^ JU^- 

* 

■ UftLu ^l> 2 ' ^ central vain juj^ji 

UM JUJ_^JI (jA^uJ JjUlL) iliA 

JLt£ JUU L-łJ 'y! d j ■-—>^ C< >i \ l^\ sj^ ^jLbIjj .sublobular 

dnferior vena cava Ja*>-Vt juj>rt ^ qLu^m ,jl hepatic veins 
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05 ^ oljj juSJI -Arterial System ^ 

>Vl ^4 mj 4_uLjJ 1 cjij-mJl 4- L^t^iu i i i< tł_> in telobular arteries 2 jirtfo 

uai IjSLfcj .au^JI A. * ^~i jzl\ Met arterioles 

^ jJl jjSUl tiiljjjji 

2.1 

JjjM L^j 1 jjJl : y j-^j £ l ^ juc JoLouj o! j , 1_L> LlLj ^ ■ .r-^. H L.y_i. t ,<ll L ^L>r 

: <L JL-iSJ I L 3b»J I ljuIIoj Jjj 1 ba IŁ-J 01^11 £y4 _U JjJ I ^j am 

* 

w LLuj^>-J ( ^LidJ * I 

* JLiSLU 4- l|fi^»i Ja tliMJ łdil-Luj^J 3 Jl£. - v jS^ 

fibrinogen ujujii prothrombin Opsj^sju albumin Ji* 

a5UóJI 4- dłlluj^JI *>jjt> j-i ^5 ,^jJI L3>b ^Jl lipoproteins 

.(9 JŁŁ) ^jJI^I 



SER a RER jni S jjaj! Jci_5-V . J.^t i Li^Li. JJUA^ujS-M ij*wO (9 3^”' ) 






















rgans Associatea wi 


e uigesTive luDe 


12 

- f 1^ a , w ^wcj yj \ bile acids r 1 g^L***! 90% ju£11 l_i^L>. p i~ * “ 

JjlLijj 1(Jr jLJl JljjjJI jmx. Jl-iSUI J^su 14 ^łUj ^ijJLl £y> ^lU j^ 

\ 10% ^ i ^ , ( 10 J[£Llu ) CjI_Jl 3 j^yJł 2j i X Tl L^kLsJI £jj* i ^aLłi.VI 0Ju4 

KJU^J ^ jJ l ) cholic acid ' * ^j^^d4> Jaj tiJJ J a t c La.i 1 1 4,j 4 j ^Ljj^ JU-Vł d* yx jlJ l ^ t i^AtrtL 

taurine i' glycine ^^wUJI j_* (cholesterol jużll ^_ 

^jg f fi" T 4 t. ,)j) i Ą- Ł-i^ f »1 c l j-iL-cłU i .(10 I 

4 j 1 o[ j jS JLc, ^sUjJ J-q- ł -~ j> x «WI jI ^bJLj lipase pJjM^ JuJ .j-a 1 j 4 

tfJLJj * ÓSJ~ Ł 1 fl J^ ^<4 Ą- jJU. djJLi. l!a|j .p fii I £y* <L*.tj_>J Ji4 * "~j ijjj.~* i.m ^SL‘ 

<JL=- 4 juJj <j^ gs^-Łj gallstones ^Uji^Lid ui>wi% Ch5^ 



'Mmmmmi 


mmmm 
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ugjjilb QQ^JqH Air\r Ul 


bilirubin c&ąjj 3jL* < vl.1.U S£L±jiJ! * oj£J1 L>Ł>. ^ 23 j 

-:^u ,jj£J glucoronic acid _» :J £ i3 ^ LUj ^Ul 

*1 jń.^łi cjL3 ^1 jJJUuj *LU 4_ ^jju bilirubin glucuronide 



>jli^J! tlU ^JJC. ^JJU * ^ jJ i 4" ś_-s£ jJU Q U$ £ I J> i?.i ' 1 jt ł _Jłflj h 3 i li |j * ( 


11 



^- f 3j Ł>.1». jl jjp (juJI cjLj^ ,J1 j ij$A jJI£ j[^JU juSJI ij,>^ 

Jhiju ■ ^ ■ '■-*■ n dTjj, m|I <JL>J i ^ 1 ^ IjLoIcJjj *4_>,L>J 1 Jule jjLwaua L yJ^ 1 ^Lłj.1 

—i , *Kdi LiJjj^ ^cJLj Ć rj.%- 

^Lu^oLLa^ 3jjl jlj^JI Lj^L^. jlIc 

- I (j-uaLiąfl 
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Organs Associated with The Digestive Tubę 


12 


, cjLojJsj) 3 jul ^ U t V1 ju£U^ IuMj^ JL^^ 1 

* * * 

urea u )p j jU j £j£. ^j_Lj * V \ i _jiaLq^^1 £ja j_L_^ 1 ŁiłLc,j_q_?Łjo 3JIj 1 Lj^L>J 1 silili JUj-' ■ 


jĄą] JbMUULjJf Aj A) łjJ 

» # ł 

4 jjw i _> ^ yA-! L^LłjjJ 1 i - -rCU l±]lJ J jj A_ij Lj-4ł_j£J ^ jtj_U a juJlłJ 1 ' ^ j ^ "■ Ajlju JwiiL' 1 a aJLi- 

jij^t 4 - tiU jj i L^ji^ methyl ji* lZj l_£l 4 BLloL i 


JU&Jt JJLOlA 3.1 

* » 

jl AjJLa^ Ajłjjj AjIjh^ ^jk 4 jLaJui La .jó^Łu jjj . J J y~ TI .jle. 3JUjSLl! 

i4_*Lo A^łj-oJ 1 JphJ ■ * 3 hH i XII ^_u_uJ v j H 3ij l JU JlJLc.^ ,,/jLuU V 1 3L- 3 Jj>_Xjła 3jjJiJl 5a *ĆjjL>- 
.cirrhosts^lOi _s jujLLł jui£Jl ^U^jj . a^jjSL!^ , —^LJ^ Aj-oL^-j 

Gall Bladder ójljoJl .2 

jl jl>- jJSLjmjj .(12 ^jSLlr J H ^1A. i.tl -tlajjJLi - ‘"j2 1 j &JJb 

kU M rJ->*I! Sjji Ó 3 ,Uj A JL dł J AB 1*01 _l,^ ^jLłC 0J.. n 1 ^y& 4 j^£L& d ii i L 

,(14.13 



jJŁI J -jASJi j^-jlj ( ł * v J t12 J5L^) 


LjJUjS^LJU 3jkj-l£ ljljui.1 LiŁb^La. t3jjJX- LLS A_lLsUłJLI jjjgill 

ijj^lll - ^ * j" jJLt 3 LLL d /i i U, 11 ijjuii JU£.^ . ( 14 ^ 1 3 ijSLi 3 Cj y*Ł>- l^ <a <ti 

.3j^jdł sl_L5Jl Ąr tubuloacinar glands ŁulIć 
















^9_ijiJLr C LQjrJ 0 J t rb ń rifl 


LfeL^Ufc ł ( 13 4iu£j Ą~ SjJLśuJl 4 £.JaJtj 

* In i fiH UłJ 1 <1JLU fi i J_l 1C - T 1 a l I ? r_j.o j_Ll' /j|_* <jLiJc 3 - dr U < _l_i£L'L ÓjIjjJJ 7 ę_Lu-aJ ^ 

* 3^ J ^ ''- ij ~~ i J * l^*. 1 Jm ^ 


12 



adventitia 


lamina 

propria W 
•-epitheliiim 


mucosal 
folds „ 


submucosa 


muscular layer 


i^liLśul 1 LLu Ja^V , h>jJ 1 jld»L £tU| ~ | ( 13 Jttt ) 

a * .ftj Tl j iLjii l l j. j iirt [ I j 



* ( ^>V41) 3j I 1 J k JL^ ź- Ijfcl k I Li Lu 4jj^ui 4ij^u {14 ) 

ij^-J ( jLm*j ) SjJbJ*0j , ĄjIoLśtl,] LIuu Ą- { p j ■ - ^’ j } <j^5.jJ c jVI ŚjJSj 

‘Oilfi LicJj L M-> ^ • ■ ' ,_ r JLi f |^ 5 ■ ■ ' ) 4_Li£J lIi !/Lłj^ 
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Organs Associated with The Digestive Tubę 


dJalo łji ,<kj ę. \ j>A i ^~v ^ Bjlj-aJU d AąŁ^jJ \ 

_j ■> tr 3jJjJJ Lłaj' *-\j* 4^)1 JUiaJUji , 3_>, L>J 'l jJjL j “• * 

Ą-, 4^juL Lr^łjfc. a y~ r~> ^jJl i cholccystokiriiii (3j l j^J-I > n< ■ 

, £ L*jQ V‘ a JJfe Ą- d J ~ JS J J I J_>0 Jaąjyjuj I i _L& JL4 -Uu^ - d 3 _lĄ 


Pancreas v_juUjiiiiJI 3 

; jj!ił 3L*£ _^£. J-33J3 wLłjjjI ti?>^ *3^ 0^ Uj^j ćlxjfc 

j^l^uuł *y^ (jyJ [ AilLi^sl i A .^jjJfcjJlji tli LLu^ p 1 ^ ;' 

.^jdl Ą-. jk$kj_łJI i-i .j l^i i r^j ^jlUI glucagon l^^t^j! insulin 

■ ■ ■ 3“ J_L-ti'i $3 a ^jJLc 3 jJLM £ jjt i J _lLc-i i5^Aj ^Ll 3> “■ > 3 ^ ■,.. X i. ^ Lj j^LLu I tlaLso 

ujU-łIł ęjjŁjG J5 .lo bill es tLi rgj mfl 3 JU1 ^Lj^LLJ 


jjJn islets of Langerhans <>* 31 a>>uV jjj* _i ^ .acini 

* ^ 1 Ó. 15 3*n t~/) 3j^fu Li-a ^ jJ 1 UL^^ - ^J?' d 1 
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yj. e rSnMl i ii\ll i ćtita.ŁoJI ^LrSrjJf 


Panereatic Acini 1,3 

fij .(17-15 J£ji) y~i' • serous cells 3jiif>« Liii* s_u^ ^y> 5 m if J5 

yl-W)~ii.r a i d i t ^ 1 ^3 a Aa i S-^3 ^ J- r LgiJlCrLdJ j d^-i-o4ąjJU-3 

- Li^Li. * (16 JSLui^J CiL^yi ji^ 

ii i*“ a ^l_uu>-l Sj^ljdf Uj Jijj£ju^oj 4 JLui>* <ojoJ Al£ j i~J Am 11 fl 



3 JjjJ. 1 <La_ljL,Li]1 JjjJl -i—> L l lI* _' ■ ^aju I j ^ -»■ 1 I ■ 3 jj ■ (16 ) 

.L^3Jl j_Li 







^jLłjjiy^ ,^^13 oljJLaJI^ CjLąjJjl!' b^O-J J£LiJI ^ ( 1 i JlSLi) 

.b>L>Jl Ą/j j ut ^<*3 


Acinus 


Acinus 


Product 


Gentroaeinar celi 


Basa) region of acinar 
celi showing basophilia 


Nucieus 


Intercalated duet 



















Organs Associated with The Dige$tive Tubę 



\ ^*Ur, intercalated ducts 4- " 

3 JLC. * A ' Srj" j i (17 J^) centroacinar cells Jt*«j y^» j 

4jjW 4-jjM1s Lj>U. \$'iUy ij-i-S interlobular ducts 3 l ^ JjIjJlS e£_. 3J_> ju> CIjIjjJ 

.gobleł cells iu^ls 3 juc. 

JA#* proenzymes DUjjjyt iLlójUj iCjLuj^l ^L^sLlJ! c/LU^ 

chymotrypsinogen trypsinogen 

iribonuclease iollujjJi carboxypeptids 

Ii- (or Jij3Jł .jic DNAj RNA deoxyribonuclease <k^*i£Vi ^3*1- 

^Uhit ^j.,<i 1 Ą_ Uj LJ V^ ^ jJI elastase JUIUV |j *£££_ajJ 1 pas 


* 3 -umili oL j£L_uJi *v ^ jJ' amylase jyjy* 

i i 

cholecysto- Sjisecretin J**J 3jySjilćiUjjjVI yly«l» 

jl jfi ^jhjL^SLLJI L>L>. ijtJhe. L>Ł>. Lo_Ajjuflj jJJI kmin CCK 


Ąjluj l_U 4 jjj UgUS tiil JJ t 3 JułI 1 £jA J LaJ i ^ LłUJ i Lł, ujujiięj Jaju S fi |JS U 

Ą- Liii i Jj^LmoJ j> iBjIjJJ frl J 3 r^fl h U Ml f jra ^Lj^LLJl 

^jfi ^ Jl_ujV ^jyVl ^ ^ Ju&_j *4 _s_l&jJ1 jIjX^ emulsification 

,jiIjla . T ^jr > > 4- ^L*-^ vagusnervejibtfł ^«a*ri j ^LjiLL; 


Islets of Langerhans jVj> 2 

cL_ LtJJJl ^Jjjj . ( 18 .15 ^JSLij]! ,jmuLj ^£j i B TI Bjjp^Uwa HiLłąp^u JJlA 


* ptn 200j 100 ćjy Lg-i^ ^Lj^LL 

J|Sli , (18 JISLlj) AjulLg Ajcpfij IgJL^n o3 jLi^- JlSLU/ jjri^ ^~i n L / jj4 

,4^ LU d J-11 J J[l <l %\t mLj * j^yj Lj£LLJ I lUiI IJ 1 £ \ i ^nil 4 & I <~r i_^Ljjl AJj) J M l 

L^j Lu^Oh Ą_ - Bl"VT ^jJ i F* D, B. A i 3^j' <iAJJI JU JU>*j ^ LoJjłJ I £jŚ>m 

U' 4 t j -^ ^jo-loULa A Lj ^L>» A, CjLij_l>J 1 UJ^ 1 -Buj 

♦^LtfelLa j^L ^ł-Jj^uajl ^yn U L^Jj ^JSLdJl AjJsCU j-*£- B L^L>- ni^ 

* * s 

d_LiiiB>J 1 A_ijaj MjJijLVI 1 3jJSj Ą_ 4 jljjV 1 Aj^i>J| 
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0 i l ^gjJlJLj a o-v 1 0 Ji dócin 



i ~ nl j .* A \ 1 -L-u Li-L-ił J i t* 4laL a_ 4 łjj^> j j| *■"* 4jjj_us O J^-ućt ( 18 JŁii j 


{^ ■ ■■ jju ij) ■ - ■ ^'_»■ 11 j^u j i-t l> ~ 1 . 15 Luj ij [ ^ j ■ ■ i) i 

ł asympathetic Łłjj^dajj sympathetic t^Ld^i cjLL^j <j 1 ^Jl a j Li VI jjl^u 

iU L A VI jIła D* Bł A LMitj LLuj VI i^ill Ji^iTS 

* L^j l_j jjŁj (J4ł!La^>łiV L^Ł^hJI 





JL >Mó3*j4* 

tW* 

a^uiUii 

3uBtTi yj- 

jLw *xLSj5ji ^jJI j3^jJL> j-Sj 

■ 4ąuu1 S j^c Ą- .jp p22 

Glucagon 


20% 

A 

jjJł 4- J^ula ^J^diu 

u£J 1 4 Ld 'i a-J 3 -»- , ./■ I jt LC f4- 

Insulin 

^J£>* 

70% 

B 

oLjjji^J l jj-m 

^plui^LłjHL- 

Somatostatin 


5% 

D 


.i-. L * j j i ■" ■ h 

& 1 * 


F 
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Organs Associated with The Digestive Tubę 


Salivary Glands ćuj LsdJl A 

^jJl JjJi j AaJl Ł jćl&ż SujJJiil 4jiłJJfe 

i-jSUJł .parotid Buhliti jjuJI ćjułj . 15 ic £j Bjjł ^ 

. {19 J£A) sublingual 3LuUiłt a*uj submandibular 

d tjj -X 11 JuŁ /jpd 1 <!a.i 1 $ i£jrux^sj^ bsLiLi | ^ 7 _1 ł ^Lmp -.. iC i J.jjj1 0 juŁ Job^j 

ujl f^TLC^ 3 jlc, J jJul Juij • lobules yiió 44 ^ 3 Jla j J jjJ i 1 3 jlLcj SEptae Jj- 3 k jj 

(Jjjfe 0.3^ 3 *B JLłU <b^_LdJtj 5_ij1 jjsVl frl ,.*y\ j 1 aA tl lLUj <4r Ajjyo.! <Łi£.a . 

^JLuj .mucous ^13*1^ serous ^LuXi :Ua ajj!j^V 1 L>bJl ^ l>^ JJti - 

-JJLłJ! 0JlA j!) i (jJI 4£L*^ ( L^LtkJI £ył tjru^ill (jJJLA 


Parotid $alivary gland ParotJd duct 

ij^L 



Masseter muscłe 


Mucosa icut) 

Sublingual cfucts 
Su b m a nd i bu I a r d uct 
Sublingual saEivary gland 
Mylohyoid muscte icut) 
Submandibular 
safivary gland 


,4_ij LnUl j_Liji £lpt (jyjj (19 JXLu) 


SLuUilł-aaili biU* IA 

Serous Cells Subaił biBJi 1,1.4 

L$J 4 a_i Jr* ji * Jucl^ 4j^t_uLt^ l _ 7 JLc ó J.c. Lfj L^J ^^jSLuJl L OJ tA 

4 iia^ CiKLiŁkJi GO^Jj - (20 BjLtJi cJmjąj Jl^u Cj^Lb ój£. 

JojBjjj Bjx, L^bJl .AjJLłLs ^Jju Bjjj 

# I 

L^b 3ji£, ^Lują-I j L ażjŁj LiŁsJ’ 

■ A-iin kwJ I 4 J adnUS JlJ 4X& 




HHH 












y Lv*=t. 'i L/UJi Jjj T ^Lujji £_ 4 o1l^u L])U>^lai q T J (20jŁ£) 

. U I *t* * 4- ^j 1 ^yi OLyyL>J)j ) ^LjgCLfiJI 


Mucous Cells 5Ldali*Xi UiUJt 2.1.4 

< •' M l ł4ja£.l« ^SI_jjs Lal^j JtMi^jj i,iI JŁii 

* 

4Li . ; j u i L£ 4 _lL- ^ W ^-»J ^ ^IaXu La LjJ Lc.Ji - ^Lijpjjjij ^ja BjjjS 4^LłjuJ 4jl2Ll>J 1 <UAj ^Lj JjV1 

* t <Uiii J</Tn 4jli^ą L^Jej 4 -J&UłU L^LiJl CjLL^j *(jL_uj J>U Jl 3 jUfeJ' 

Ł«Ui31 jjlLJI lZj 1_$J£ uiijk5j LMJJi ,(21 J£L«) serous demilunes 

ahjb 3^-ŁsLi L^L 2 ]( j^lL^ myoepitheliai cells 3ui^- -* 

,(22 JŁi) 


















Organs Associated with The Digestive Tubę 
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2.4 

Lintercalated jJLs Ą— Laa_oLaJJI jjJLU oLL^JU'> 

, (23 }striated duet *m c>!jJJłJI ^jujl*ji *a-uiSLs 

j#U la .LaI^j jJuij 4-^Li-il CjLL ajlaJtli ^LłIajiJII CjIj-LSJI 

Lłj JL)^£ ij_yq 3 JUC i j jj 1 4-ł3LlLjC L>Lu 4 \t~A tvjU^.~ 11 0 JLA^j 1 4_jJJjjSLJ^1 4 i ^ M 4_łu(^Jlj 

3 JLC. . (23 JSm^) 4 .J *t1 4 IjM_>J <U^aL>* i LLuJI uillj l£j(^ 

^jJi a! i>iil ^j_i_ujJi A. _l>*ci 3 intcrlobular ^j^fu ^ * t - Il £t 5UL> - 

gJ r M j L y CjljJLdJl ĆJuA A-JjVl eljjOfł U ljJ .uiLfl^a.^ 3 3 JL*J^ ^ 1.1%. Jni-ta^L 

# # 

ijrU CLjlJjJLS 3 JLC ^ fllillJ ^-1 L^mC ^Ji^Uo ^Jj f ri 11 Ł^i il i J-JJLjJ I ^1 £j\ Jht^” LT^f^ 3 

>Us ^Un n 3l_LdJ 1 £ JLA £j U li j . OjJZ* L^a ^i-dji l-3j£^3 Ą -i _ i 3 JL>> 1J 4$j~ i'i a 3L-i-3 4 

*(jj£Lq J±L 
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Cj-IJ pij± ćL. ■ ■ ■ <lL>. 1 _uJL i -"i j i ^ r ' 1 d_LJ Lbi Fl J JUbJl 1 i-Zj Lł .ł Ij± jl .^~l ^t-U ,4^; ( 23 J Łui ) 

i L^UJ 1 ^j-4 ^jj > hL(I ąjjLijJ 1 LLoJ 1 ^ ^UU>^ 

♦ LłJJlJjSjp^U LgjL_! jtJ-P-O 


—^ ^JLłj d-jjLłUl -V LłII d-1^ * jTI^ \ l r„.ói J ł" Ifj JLŁJ 

, 4_jjS!_Ju I ^jJlJL tjuJG_uq * JJutJl 0_L& !*jja 4jvluJ^ 

I "iLoistin joiJt ^ijji 3.4 

Parotid Glands ŁuiSLU i ajJtfi 1.3.4 

Jlł. i _ J Jl A ji J . - ■ i i . ■'■ A-l.ljJL AA£. óJJb 

->—* ftJp! Cy* LJLujijjJ SjJLłLć CiijJLyH^Jjs^ ^J»ń i (25 *24 

. .«~ I 3 juJ 1 ^ n i ^LLa ^ jT| ‘ < 1 a Lud * ■' '■ * di Tj j i. tC i j jul3 1 ć> Jl^ Ja Lj>lJ i - SITlYI3 S ii 

Ł 

j L^UnJI *Laj^L) 4 jjLo 1 lb^Ł>- 5.I j i tf iC Ii .jJjIbŁja Jobules UiirtMrrtfr 

^ ^ " * 

, rtuoJ I lJij j_>*j Ju 1 _ T lI I 4_u jjJ 'i J IjX ' J ojlło Jj£5_u 3 3 L*Ja ■* La I.ł^w 1 
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Organs Associated with The Digestive Tubę 



oL&uditl Ji-b L~ii ^ i Śl ij I a JljJ I ■ " i ■ ° j j (24 III ^ 


• ~~ ''' . J ■ --^ ^ ^ : i U \ XI I i. 


ww^, 

& v Jł “ ' * w 



5":^ » 

- 0 j M& fntorcalated duet’. 1 * 

/•= *. „£V. 

HJ / /,, *w ł *i»* , #* >*• >. :•■. 

# * śsl„ ' *• *'.:; l JSi^‘ *■ «. ,y f 

V ? •X*W' 

i X 



se rcu a *cifii 


, ĘĘ 

4 ''A "* 

#**A 


>! x x - ». mr>\. % jr *r > - 

• •’ 9 '£j m "4'$$Ąp 4r ** > 

•- * 

_J 


id fi l 5 x Ł M 1 I ■ ™ 11 I . ' f- ^^ 1 qj i 


ią 4 (25 JŁw) 
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^>oj6^£U1 i i j \W i q o^ipJ I cUĆlcUI 


Submandibular Glands ^jSLalt juiif i 2.3.4 

* * 

_2j Lg_La 1 in n aLs 4saL*j 4j m r -IJLaJl JuŁ 


12 


L>->* jjuLU 3jl*JI Ą- Li£ .ltASjjJI 

_' j _>J^ 3 j^j s, (26 4_2aLie_ll łzjLjJjJI ,j^jw detmlunes jŁi&i l j 4 _JLi-p ^ 

-Jll lysozyme BjjmiL! cjLjUI alśij amylase J4**i 


Lj^LsJ! jjl>- 



l 
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Organs Associated with The Digestive Tubę 
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SublingualGlands 2 luLuI1i Cm 3.3.4 

d X _j i_Ls ? t dr jk* a 4_u oj_! ' CjLuJLc. lob Ul 05 L2 j _1 Jul3 1 óJJb 

« 1 ^ r >^* ■, *j£_ i.* A w jlłjj septae Juaijii J^l jJ! ^L>oL *LLa ^L-o ?łai <*\ capsule 

dem ii u n cs 30 ai 4_J_^=JJ L>}UJt SJaLkil L>LkJI jj£j *.1* l-i 

* (28-27 c-ii M ig 




■ 
















^oXXsSx}\ QQ"vl q II ^LiclcIII 



■ 4-p i ■ UŁT 1 CtN SjLiJli fijjSja (.28 

..D d trtŁn r * 1I tfLtillj ( , * h| ^ ... ) iLaSfli A djU^ti a M dwJbUfel^ oLjwjuJI 


u>Ul}l ^ójLŁśj 4.4 

-i. ; jJs i—oijjj ( sahva łj bdi i " J[j1 ^j_u L^j IjjJ 1.5 <ujLiJJI j jJJI jj -&3 

—5^ JJjJ! JjmŁJ l i j j i 25% Hi JJlłH JjJuJ i i_jLłJJl 70% 4 j£aJ 1 Cjjó SjUłJI 
5jj£jlII JJUlU Jjlilitl i ^_l_jLłU 1 p k* f VI 2j^q 5% 4 jjI_cuUI 

wuLLśj 3 jlć. i— jLtUjj 

<pl , ^ jl L 4 JI c 1 jjJ l OLSLiU 4 _łxai Lii ^ *lLłjJ1 4_1a^j Jl^j jJJ Jj i ^EJl i^Jujaj L_łjlaju * 1 

- jJJ Cy* I—SJłiiaj 4 j 4flLisl i l»Es^ LjIjaj^ 

. L^Jj Llu i __ P jJ 1 



— j_LdJ! L^L^j CJUial \ L^LkSl Lfej jh^ 4 Ui ■ ,d 1 1 cp ilUjj <jj jhJjl ^ t r_n-^ SlI jub jp-Ua jjl *3 

-ajj^IłSIjJ! LiŁśJl i f Kaj ^ jJI lysozyme ^ij5rf*M¥ ęajjjj jlj^L sjUj J^Ijj ^jjJłJI 
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jjii£ óJliJI J ^ó Jl 

q>.iiiQ iiJI 

■ ■ 

Respiratory System 


279. 


263 . 

...*. Ldćll * ^>J! . 1 

281. 


272. 


281. 


279. 


282. 


279. 















Respiratory System 
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^ jb^ t^jUŁ±ii£VL |p ■ ■ ■ -*y ' i ^jjiAiJI jl^Jl jjJ j 

nasal cavity *JuV! 1^7.1 /ya conducting portion ^ jU^J 

bronchi trachea Su^art^ larynx 3 >>Lb^ij nasopharynx 

^ cJJLb respiratory portion ^3 terminal bronchioles 3 Uaji*n £Lu»ćju 
ah eolar ducts £>yu*j*ś\ respiratory bronchioles a j ■»**"** uUjUi 

dł^LJaiitj AJi11 Jiui ^h 4>L^ njUjJ SJsLJc^ «(l,6 i JSL£,) t aivco[ 

rA\ dy^UJl ■_^ 


Terminal bronshiole 
Smooth muscie 
Elastic fi bers 
Alveolus 



Pores of 
kohn 


, I j t £ ^ ' I ^yb 1 juj Jj yij Julu j ( 1 ) 

Conducting Portion vJiogoJl cjądi. 1 

^L%II 1.1 

: L&a ł L yi~_i tu U, I ^yCLcblo^j £ jąJ ^ ^ *xa ^jJL 

t Pil i? ^ ^J-ł Jil |ji Ą J^tTj 4J*&Ł>r JM-AJ • 

La5 45—— JlLąIu a d^LcJu stjijJ^ 1 Jl& ^cu^wb 

ł _ 3LjJ 1 ^Ic. * 4 jjŁ_ł>*Vj£ JaLJl JLj 4_jii!!IS 4 jjjuOJ i 

liljj .-ŁajMll 4 ^łL aj 4_flj j-l^łLII . *L-hLq 4jh^r 






Hm 


1 11111111 ,|lm 





















móiiJI JLdipJI 


< * » 

^ 4 . jy <3^^ oLi_L±_iiJlua ^LuiiJs l \_a 1 j, t Xr i—sLJ^ yS yj 

i- 

jUl la pLJJLl Cj^Łł^ajtJ^ *l>^ołj_>JL) ł <_£iLlIV^ 

„ L^Ja 1. 1 & I L^j^LlSj Lł J J> ę. l 7 ^ ^ j lX i,^i 

*. jł f r ^ 

* Lk ju * ‘ ^VJ_5 ^yA ^j.n,n Cm-^łj 1 * 

# 

-J^- T| J.F° ^ ■ I a a ^_ll*LiŁja IjjLC, [J^JJŁJ ^J.i n > ^JłjLlajjB JJ-i 4“ 

4- 

a~t l d H Ui l ^ I1 _> Jl_łJ l dj 1 J ^ jJS ^ 3 '‘I ^ F _ *"* ~‘ 11 * *” 1 JJ-luJI AJmIJ L< fł 1 ^Łf 

^3 I J-L= lisja 5 mi^T i i iZj^Luajj>J I 4 j Uoj 1 jJ 1 * 1 wJa ^3 L^j I 

, ę. ijfll \ 4^l£i_G 3 1 ^3*?^^ LLa_i <LiJjlJ 1 4_j^<5 JlII 1 4_ą£,^VI a5> ,i, “> J-ojlj i tiJJ_l£^ 


UMitJi 2,1 

- - ^ ^L* ^^ącJL L jJj-a^JL 1 eJ ąJ ^ t-> i 11 ^ MieJ 1 ^ j * ■ il I 4 _lu 1 j.> a 2 ł 

4 

: £ 2 J^-ui) yrA * ^ 4 iim^ 

^ * 
300^11$*. I 4 JU J£ ^3 :Colufnnar Cells 2 u.iU* U!** *ł 

~ ■ ■ *j -(3 .2 JSjji) LjjujS^iLJLł j caj * cilia ^ j i ^ 

4 . U^>q cjLI^UI ^ 4 - dynein ,jdtb ^łjL*3! (ji cjL^IjjJ) 

? * t <• _ ^ 

♦ 1 _ł£Ł ]1 ^ 3 1 11 ^ya ,jijpl_»_} <]£LłULl i3 ^1 Jaa-jJ ^. ni r i U 

jjLi_<i£ t*~łl j. jWĄ SjjŁ a ^Golllfit C^lIS A-ęwlS 

.^ .., A j"T \ Ja^jy ^ J '“'^' JaLdjJł ( 4-2 J,^_iij 3 

-I 2 3^2mj) ^jJU^LaJI 1 4a Lj^Ł>* Ju4j BflSili Cells 3u j-^Ld 

■ diU u Lł^Li. J_l3j Lq AjJLc >1| i nrt t! 5j^S 4Jj 





4_lj l 4_u<du±J 1 5' 1 Ui -i Li vL>J 1 jijj (2 JŁu ) 




















espiratory System 


Cilla 


Basal bodies 


Junctionat 

comp!ex 


Mitochondria 


LiŁ>. j >A jALl!' jflr* tb (3 


(<**J UiUkJl > - U.i-4 ląljuii ^ruL> j t. 3jjj-o (4 łJSwS) 

(G) LiUJl £kJ ^ 

microviIli 2LŁiiJdf ^J attjś CM tl ,:Brush Cells Sl«>i UM* +4 

Jjsjuj 1 ^^lrn.4 ju£. 3jjlj 4 j,.l^ oLL^j LiLsJl i (4 J£Li) 4-4 -ujI^JI 

♦chemosensory "4a> t -Q 4 ,^..x U>UJI 























_-w CjLlu> 5 JuC. L >ŁVJ I a juŁ :SniBll Cr^nulBf CCllS Lua 3 Uj_ła>> Lj 

■i—oLieJLI izjij!jJsVł -IL oLumł^J 1 ! jJłLłj a j I 4 JJ *nm 300 j 100 

£ 

- "ś* '" T 'l J JjC. JjjO 4_lL-=łUj 

- -Ja jyjuM 1 ig~ ^ J-JJ £ 2 ) 4 j JX. 4-ł_uLmP (_y5 Hiaj 1 I jl ^ [ 3j j JL>j 

^-ijJ 4 jJ LoJL Lj ^>LV.J Zj^jl-S 4J1 Lj ^Lsłj ■■ ■■ A ?” f I j Lj^ąJ I ^jX. Ju l_i ^ J ^jla 

.^jaLal, l^jI -U.<ii^ *rr T~~ Hj} T 

LjLjjJK^JI 3,1 

3j^łjl>JI_J ,a cptLiJlj 4 _j_ljL>J \ 4_łAjV 1 łL-dJ^l 1 ^Jj) 7~~ jjJ 

; ^ 1 1 i t l j i*\ I J^jj l ó ■ t * JtJ LlIlcuJ , ‘~'i 1 n ■" 1 1 a i j • ^ 11 1 £ ^jj II d 1 a 1 1 4 

Nasal Cavity ^jVi - iu$f5 1.3.1 
.nasal fossae Suasi vestibule ^ wu^^ui ljua> ^^£0 
-C- Jfu JSLUjj i (5 J£L 2 j ) >lJij^ą 1 } łi aH' ^o LdS/' v jpJ 1 j-i ■ jl& : Ycstibulc J^ąLłjJ i * I 

4_JLł2 jjus, jhjJufcjJU jJ^ JijL>. ^ ^ ^ w G ^ 0 ^**t*f 2 >* 

£jjz jJl ^cjjjjjj ( _ ;r l £ - j * ~‘ ,^1 AiL^ł 

.4-Łaj^f'l 4Jj,V J ^3^ L_J gAuU 

_ _:-L5 \ * j \. ^ a j ^*d_L a^C Jl>. I j jjL>j 1 jfjuŁ * ;Nasai 1 o ssać juł^ i * cj 

cjl#^jj 4 j^Łj (jjp jjL>. ji jj>- Ji^ jjjjs .nasal sęp tum ^iui 

^jj^iLa ^_j.., 11 _jj L^JLd [Ąjj\ ^ U 4“ (5 J£_ii) conchae ^ ^ j ■ 

^ —au ^jru fj L? liiiiJlj oljltil ^jUti 1 <a /j> olfactory cpithclium 

^.^1 4 r cjIjJlI J*ju^ .respiratoryepithelhim 

Ą~ 4jH J ntt yiaJ 1 ^ j i n /1T 4 j"rU i.. JI Łp^ UJL1 5 3 L Jj ^ .n^ll I jjl ę. l 

j|jjJ! ^JUyuj (jjic. 4ąblitJll d.A .L^tlj (jriJ 

J~P*J J-G3 f^sl I 3J^ljJI 4jJjO jJ 1 J^łAJj .4-0i£I^J 1 ^j^-vjl VI c^Jf La 1 JlAj 

, £ I I 4j£JU w ^ jG >L 1 ł! I ^_u_uJJ ^ 
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Et hm o id sinuses 

Superior nasal concha 
Middel nasal concha 

Interior nasal concha 
Vestfbule 
Hard palate 


Tongue 
Orał cavtty 
Dentures 


Sphenoidaf sinus 

Superior meatus 
Middle neatus 
Interior neatus 
Nasopharyn* 

Soft palate 
Uvula 

Oropharynx 
Lingual tonsil 

Laryngopharynx 

Eaophagus 


Crisoid cartllage 


L-ajVI jrj-p ^Łut 5( 5 ) 

Paranasal Sinuses 2Lu5bttt 2uiuVi 2.3.1 

<maxillary ŁiŁaJij >frontal 

guijt * (5 Jlii) sphenoid 2u^syij .ethmaid 

i ajj* lZj j»_ul lJljjjłIj 1 &JJb J-Łijuj j . <JlJL3 <j_ojIS L^Ł>» j wj ^l£ 

I <■ 

t jjj Ly_iJl kjjafc 1 ! 4_uijl oIj^OjO Sjjjtll 4-J-La LieJj L^joLo < i t^nj 

sinusitis <uiuVi cjI^TłaI) jIjlmjI ^ U 

Nasopharynx^Vi 3.3.1 

SjjsJLaJlj L-JiVI -j^a JjVl tj^Jk 

^ ^ ^S iU. * jr £i iLi ^ MjtijJ 1 ! 4 _jJlL>J I a ^U> j IJ j. • (5 JŁjj) 

j^ils g j III r i 4 _laLiV 1 3 ^ u J t 

Larynx 3>xbji 43,1 

ii) ^ yj * ( 5 ^34^ I 4 I J fi T ^J * 1 ^ 1 ^ lVl r 4 L_J^_U \ 4j_L& 5 jJŁ3* £ JJt 



m 




































n Jl jtdL^J! 


- 3 J h 1 L i ji l i f-% ^ t I i '■j- d ^ l i _1 LS ^ 3 Ł \ ■' 1 i 3 JłJ?ŁJ_>iJ l 

. j~ i\l ,>>* ^ 1 j ..U* l £ja iL_djjl_iiajLJli ^JuŁ 1 ^ ”'^'3 ££Jt3l j * ‘ ^ \S 

:Js*L 4 3 j^łJL>J 1 ^Ic, J l?^ - t —^ajjLiiiiJł £JLA JUuuj r 3 ^Tl mmI I ^yA dJojjl j^JI^ 4 j 2 > 1 _ł^ 

■ t ^S\ rjjJ* ^r JJ- 1 cJłJjLjaiJl j£».jJ 

epiglottis jUJił <jUJ (j^cją ^z-Jj jjjj ^jtijU 3 jj^Jl>JI 4jL>- Sly 

^E-LłljU l-l-gJj .£tijj1 JLlCi (J-oAjuJ^ |jf^jŁ* iJJUj ^łI ąirt^ J-flJU (5 i J£LMj) 

4 ltw \^X 1 4 jstla_i_u jjjąJŁj i ^ t Ł .j J y ^ a ~'J ^ w 3 iL% gs.ji.tn h i LJJ 1 

ĄąLalitjO JJlC gLJ_uujJl \jJb Ol>lJ gJajji :u-jóL£ ^SuLa ^-u-u_ij (jLajJO ,jLuJ Sj^cljs) 


- 


3jJSjL>J 1 (Ji-l j LLu _fl J jLajJO ^jLłaJ <L 


LuJ! t_j^j_j yj 4 _lLś LsJ, 1 d 3 i Ui T 1 J .C j" Ł ~ a 


■ > w r.A^ false vocal cords 3uais 2 lu>w L$i* ^£$1*11 gjjJt JSUj 

ue vocal SbltŁ^ <LoVJŁ^ja ^13 mlI jj jJ 1 LJ .4jh^ta _> jl£ 3cl>u ^23 ł_j3 \£ 
*-y ^UJi ^jja ^j^v. jL^aJl j jl>tjjj ^ 3tU n la t" cords 

_ - ~ ^Ltl^-uŁ <>tf jłj.> 4 jl>o ^jJt vocal Hgament Jabjji ^^3 ijjij^ 

i 1 , L^llajjlj 4_ujM-taJl (Jl_L>Jl Jul 1 ^laj3 ^_ ? 3Jl | YOCJłllS ItlUSClGS 4-Ujo^ ł oILAaJ' I 

.4^oJuitua JIjI J J ju j l~ J^ .-^ I J,C .~h"" 3 jj^ jJ, ■ JJ V .■>>♦■ 1 i \^ ^ ^ ■ - *,y LLllj I J JJŁ 

Trachea 3ui^i a^Jt 5.3.1 

- : ~~ iL? ll I 4 _Lł 3_U l ^ I 3 jjłjjJ ! 3 Jj^. l^i /jji ęCM-u 10 Jlj-Łaj JuLau j 1 J-t%J ^ 4 3j4j ^ a JJt, 

-jj- 11 ^jjq 4 320-16 4.j,^o 3jl jJSLilujj .(6 Jl^Ltli) i jńujJ^1 jryjuL^y \ ^ j a 

* 

- ii t | 4_a I ^J ■ "d . L>.3 j d > 3t I lJująj £ LflJ ł l _ =p 1l JlĄJU t C t— 4 I 1 A L^.3^ ^ 

_^ ^_Lauji ,(6 Ji^H) * 1 1 . 1 U1 ,>ttl ^jjq 43^11 i__3LJV1 £jji 4Jfljjlj CjLłL>J^ 

Sj^JlII j~i.M Li_3li \ ^ ^j t ^ i.^3l1 ujjjjłIJ jl-uJ 

_ yL> ujjI£ lJT 2_2o g,j.i, k fj 4jSlj^Ji 4 u^311 U n j .uJujjłIJI 1 Jufc 143 

3 _ ^3 jJl 4 ujij '^1 rjua 3 j 4 j LLlJ 1 Cl>j ^ 31^ j 11 ^^1>j j , 4 j Jl^o \£j^- 1J 4j Jl^u3 Lj ^L>.j 4_iiu l£^ 

.(7 JŁŁ) ŁJu^U jjUlJI j 

_iaU jrpjjJI Jil j primary bronchi aĄtmi ^1 ^ W 1 4^a2l1 ^>233 

^iamJ^ tfjuŁ ^y.i.ii 3 r ij -\S^} 1 Cy'' 1 } * '^'3 * Q < 4 _ t 1 1 4 -a jfJl <_ < * « " * ó^Li 

*erminal branhioles ^jlaCiiu^, 7-5 _3 w y ^ secondary bronchi 3 j^^Ji 

- (1 JŁŁ) 
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Larynx 


Trachea 


Garina 


V Thyroid cartNage 
, Cricoid cartiiage 


Trachea! i s mus cle 


Anularligent 

'/ Tracheal 
cartifage 






Esophagus 

Lumen of trachea 

Trachea 

Bseudostratified 
cifiated cotumner 
ebit helium 

C-shaped 

cartrlage 


& ‘ wT JbjUi 5.1 ) If 'liiJ hŁJJ 4jJ i Ł I Aiiij ( 6 ) 

Jajjj i^jJl JSLw JLł>tV , 



Hjbflji Jł>-V - jijks* £ya ^-i 


j 4_i£jV1 
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VJ «v 11 jLriLnJI 


Bronchiu^uili 6.3,1 

£ jJ3 JS \S^ 11 f J *** 11 ł -—1 O ( Y ^JLąA |J^ £ jJlIj 

r_ Jl 4 *j ju ^ Ii l£ , ^ i t--> ^ ^ t y_LaJ! ^jujulIIj , ^Lq 5 ^-lŁjjiJI j A - ^L^uJ Lłju 

- ^_aLłJ! <SLuL g i ■ ji j H I * ~. ^ .i j f 8 '" j i * i j c^rtiid^c plflt^S j mr 

i , X > 1 \ r- \ j /?~f j~ - ' . ♦ ^. T l ^rtJj c$_J_ s- £S_£J d i U l_^t_a JJUŁJ <AjJJjO ^LlCLsIj t ę. 1 i u 1 a 


13 


,g**oJt t JLA O^j 4j_jLł*JJ^ JuLłJIj L^Ł>J1 Jj(jQ 



( t >ij. . ja-^ y 


■ C $ (J^“) 


^ .“i ^.i | 4jJjłJL^ d ; -łj ^' r-A*t 1 Irt, ^I j lO^J^JIl t~1^ 4 u_i ^ r " J k* ■ ^ ^Ł -Jj.iJ ' I ^ j 


I 
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BronchiolesoLMJtuJi 7.3.1 

^JMI itl ■ CjI <Ł_s .Jjsl ^Ls 0,5 ^Lj jJaja LgJ flÓA 

* 0 t # * # 

WLu.« iitS I cL. 1 lo_tnn Lut£La ji LjLłC ^iL ułjjJu b IllS" l_j,Jfl j U 

Clara cells tjMS uyi* ,{9 JSbl) terminal bronchioles suijlaJi 

.uL CjI.i jł 21 < T \ iZi\jjjj)jj jjJui i 4™U4 j L5LH L ^L>Jl JjŁdJ (10 jjSblł ) 

j_i3 Li LZ-t> łJ j_2j (9 ^LuiLa Ci)Lii£.j 2 lJjiJ 5 (_ŚLJl lZjLłjjluJJ ^j-uJJt i!lXJ iijjj 

^UJl u^ŁtJb oUułoJ! łC3 jljkll jL^JIj vagus nerve >tbtJi 


» L^Jt_uo QJ ; __ r 31 jjl jL^>jb Li j-CŁ^- JJJ-jjj LcJLu iCjLuJjILJl J)j Jm ‘ 



l^jj-u#'VI *A-lSJ blffl 4- Lr^J^ A-UJ-Js d OJiji_u3 ( 9 (J5Lw ) 

{^ui 1 i- Li.—m Lii Lii 41m j j k\2j ^^UaJl 'tli 
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v_> irŁÓ iiII jLdlrJl 


Respiratory Portion c |ąj| .2 

Respiratory Bronchioles 2u<u£uł! 1.2 

12.11) ji respiratory bronchioles LijJ* L^ J£ 

;J*>* jj.1 jhjl d jĄ ^.UT i oLujujJI Ą- (JJLLłJ ^LłjLLł^ t 5_j. u ,.j.jJ 1 CjLlau,» 1 i Ą- 4-JńlitJU d.AiLJ 1 a 
. .ł-jJi jj> .^IjUJi JjLu ^ ł j^ (12 aheoli Sjlc. ^JLc. 

L^Li- L jl\ 4^Uist Ł 4jJk4^j <Uji£>a 4jmrt nil 

^ >ŁLł) I ?y_±j_uJJ i J[^3 łjj d_}jJ I 4-t^uAHn óLljjuLJI jLaj 1 JjlslJLi 

* Aj lJ *i bJ \ a £ LuiLa Cj ^LŁaJ 1 £L_u_uJJ I Ca>j *JL jj - ibj kuj ^ A ^ t _ 14 
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Terminal bronchiole 


Bronchus 


branch of 

pulmonary 

artery 


Arteriole 
Alveolarduct 
lveolus 


Respiratory bron 


Branch of Capillary 
pulmonary 
vein 


-4. _ t. nfl ni lj oli _ ł ł . L ll 0^4 * j jł^hj (11 |J ^ ) 
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■ In . ( 1 fi i n J .g U j i u * 11 ■ d » ■*■ ^*łjj (12 ) 

* ( BAŁT) 4 i iin.l L Jeu>'jA' J^LuU^ > _»-laiJ J ^ Ja>Vj LU^LdjpJl J^ł; 4_j jJJ 

Ah eolar Ducts ^uJLaj^ji >l£h 2.2 

^ j-j^a-t.] alveolar ducts c »> j * %t i d■. t ,n ni l ł*i ! ii *^.1 1 ^y 2 - 

atria ^ju jkU* alveoIar sacs ŁdLa^Ji ^LS^i £_* SjlłlJI ju^ 

i JpA C**j £_dJjj 1 4 j n Mrj^w 4 _ij^LLi L ^ŁŚłj uLj >Ll-o j|_>*2 1 ^ U U j , ( 13 

4-jjJL 1 ^LJVI Jjja 4 £LmŻj4 ( ^ l"• J j j £ ■ 1 !<lc. jGjs - i i.U_ I d ■!■>%* J1 i_aUVI ^JJS d*\ ^ l~ l ^ J t r| < 1 

* * tf 

<Lz*um& j£ Jfju>- _jl (jLlLjs^w ^1 4 -r t ufl ^jJt-łJ * 4^^ Vj£d 1 : 

JiJugjj SjjJU l- 3LJV1 ^ <i < m~J; . 4 jSą jJL 1 i_£i Ljj V! .jjfl Jug-C. djL^jj>- Ji£ Jfj^ 

i. J-& 1 jTi J I dj^LujaJ 1 :_3 Ll 2V' ^dklJjJl * j*_l£i jiJ \ JLLĆ. I ■* lV 1 l A li j"i T i jJLc. ł“i 

. d J I i Oj^>J \ AjJ^ajj! 4 -jIj^J^JI i *■ l~i JLJuĄAJ ÓJjfijS 












Lung Ałveoli *u>4jit 3,2 

JjljJJlIlj CjLujłjjłII i|im 200 Lł^JsSlS ^Lij 4 j ' n iIjL^LjljjI 0 JLA 

* . 

L t-tiA jJSLiij ^ i ij300 A_ ći l> j jui ^Jju j . Liu Llu L^J'i Lj jjh ,' 1 4jL^aJI 

# *■ 

iVl aJjjj-ujo jJhu$ . Lw^ja \jX *i 140 j jJij tlJ jLiJ! J jLuJ 

Jk-ŁC. ijJJij (ju JUl^I .jjljJ (JjLuJ ^ d^ ^ 1 

_JML ^ ^~rt..U ^ Jl^uj intera!veoIar wali (septum) (j—ii) 

L >L>»j Aj t 3 LJ 1 1 AS Lisi i ^uluj>J 1 4jj^4 J j >■*,,Ą. aSLuIi ,_y.<*~ 1 1 ij i ś-Jj < lr*i j < aJ w ^ ■"■ j ^ 

^aSjlU jtjL^Jf jLu£.l -(15.14 JSj^) * 1 i>m L^Ł>.j &jh-^ 4J^t by_^j 4 jjijl 

^jJl ajLdj^JI L>U. ^jMj^uj ^ jSLią* bload-air barrier j*>- L>- AjL 

AjjpajJl lZjIj-jlŁiIJI L^Łś^j CjM r^^-».TI Julii (jruJi^Ldj! 


_’%j j jl>u j .Lim 1-5-0,1 iju oLlJaJI ^j^J < *\<i <<Ji . (14 

um 15-10^1^ U^J^jJuj (14 JSLi) alveolarpores 2^Uo>>- Jli ^Lłjs ^h>J 1 

- La 4 Mł i % 4 1 JUuJ I Julii 45 oju>J O y_t-aj_sJ k 4r * <JJ |j5 *4- JJ^' o JA Jul L-njj 


■ 
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Fused basal Alveolar macrophage Retfcular fibera Elastic fi bers Capi llary 
laminae In the lumen S\\ V / 


EndptheMal 
celi ^ 


Epir hel ial 
celi 


Macrophage_ 
in the septu^ 


Tybe II ^ 
(septali cells 


Endolhe ial celt Alveolar maemphage 
leaving the septum 


Ju-V . AjJjJ ij\J 1j -)&■ I^JJ djjjJJ OiŁfafiłJJKJ (Łwj ( 1 4 n r) 

, iJj^^jhJI jjiUlj ijjjajJi 4_iLjijl a-w- 5 Vi' ‘ \ IjJLśJi 



Nucleus of 
endothelial celi 


Capillary 

lumen 


Alveolar 

lumen 


Fused basa! 
laminae 


Endothelium 


Sufactant 
(sarface linlng) 


Aiveolar 

epithełium 


J* rt l AT I ^ J&uO 



























... .. 

- j 11 U 3Ł>J 1 l 4_)^JJv j_il 4żu_*j J^Lujlij o j_>iJ 1 ,jru jjt CjLJjjJl lZhU^j * 

Ly_>Jlj ĆuLlLH II 4 ji iI b^L»^J I <LJLe£^Jl Ilj ^LkJ U tZjI jmJLjIJJ 




: L^jLłjuj J jjl L _ r L Laj^_ 5 ,4ąlJajiJl 


3 iLj^Łk 30 % (JIuj* endothelial C€lls ut^uuii 3 JL£a^xi uiUjji *! 

; 1 j i 

fl # 0 

- LjaŻla J ^Łua ł JI i~i1 j * 1 Ju>. 4 jŁl3j • 

jujA dłljUkJl d.j.\r j^S Li ^ --“J jl>^J Cwjo e^_ oL*a£Ł*J1 <_loj *_j0 LaI^J ^* 

• 1 - 3,V° 4_ił_jJŁJ 4 _^_Ls_Lq 

3 JLCi LjjJ * 

4 m< <vi ui i L>^Ł>Ji ^uiL Ll^j■ L^jJ 1 ' jLija *aheolar cdls I A ^"^j ^* uiAi^Ji *&*j 

J L>UJi ooa ^>kii L^U ^ 8% ^Lp. *alveolar sąuamous 

: L^j l_3.ua fQ_s^ /psa ,(16,14 ) O ^Luap>J 1 

* * * 

. JlTTl 2»5 (jjLp 1 ‘iL l>_ 1 jJLu JL>J ijp śUŁlŚj 4 

AuJtj ^Aj^juV^ i m*:A\& Lj jJlj^£^juJL 1 * JjLsj rc~11 j.J->* TI 4 _l5jj LaIjj ^a-jłTu- * 

^1£,L3j cjIjUJI JjLiI JjSjJ! 2^-uS oLa-Lmua yJ^jj yUjuj * 4 j) ^J t i U r »j 


13 


4-j^- O^Lpp- 3jLd 

_p JjLuj jj^l M4J ^^SLau* dflj^_aj_4 <JLu^j A Lujv 1 4_Ic>Lj.p \ £ .■>>.»j i ju* Ju*=łjj 

j_pjl ^ji Ly_>ji 





.ii, I (jjł 4łud^9> L_l )UJ gyJJ I <yH ^klL £1 J.JUJ3 (16 jsi) 



\ 
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^ « ij i % ji ^ <alveolar cells II 

jjj < 16% \^ I 0 tj-Lp^ great alveoiar eells 

4_Laj lj i.yyl j iiaj Ujj I^jł* JLsmj^j i ( 16 * 14 J£-mj ) I 4j 1 1 L ^LjJ I (jru £jjpj • 


.{18.17 JŁ£,) 

. ( 16 114 i~,i ) 1 ^ In. 1.1.1 ^Jlł łZj LcjmOp^oj JU>-jjJi . I ^ K «"> 0 

* 

.^Il^j^JJ x_u_u_jJ I £jj& (JSLmMJ 4j_X£.Il]& d -^j 4 * 

<N-wj 4 4^uaj^ljjJLiyi 4^LijJlj LjJujfłjIbll Jiba L^ŁsJl iliLi^a L^J • 

.(18.17 (JSLui) dap* i cj ^Łql>. 3 jhlj> . ^ Lj l? _>Jjj>. 
iźjrti i ń a Ł j^a (18 .17 la melin r bodies 3u>iiLd^ Ub*i • 


&JJt> ^juuj * J_im 2-1 (j-u j_Ut ^LłA Cj L>a£L i CjLujjJjj^ 

j 3 Li i ^ ^ a * 4_j j>_i i 4 żj ^ ^łI^-ut \ ^uiu s u rfa c t a n tu ^ i * ^ I 

. (17 JSLb) ma,., lipid manolayer 2 uaU.i 3u^j LLc aąueous 2LbU ajJb 

jLv-d sjIIj .AjjjjJI 4iw3j->Jł L^->d ^Tt-U..i 11 i£_ juiLb 

J1 jJjjBj jl^jl ?_oqj L$5 łjjżl JLgjtj ij-GjjJl 

* * * 

3j^>^ 1 AL. v > 5 M ^IsjjjLiJI o jUs ^ (jl SjLil^l jJł>j ,L2j 1 (^yJt ■ 1 ^ JT H_J 1 

*11 4 ,j 1 , ojjJI L 1 Ą- 4 _^*LLb^ąJI a! r n^yi jblJ J 1 Ł 1 [y* 



rlameltar oody 
(phosphót p id) 


Protein synfresis 


Phosptiatidylchor«ne eynthesis 




Surfactant / Aque0IJS h ^°P ha5e 
l Lipid monolayer 


Surtaotant estruded from 
ii po protein ve sicie 


Smali lameltar body fusing to 
lipoprotein vesiole 


Multi vesrcular body (protein] 


Tybe I celi 


r-^T^r . 

Basement membranę Oapillary endothelium Cholinę Amino acids Occluding junction 


j ■ •*■ ^ Loj .^3 1 ^ -w .Vi s j-£j V . 11 ** ■ 1 ■ a j j ■ 1 ^- Ljf 1 j *') 

, 1 J^a 4aLdpi tfjU juj L^Jlaj A h*ii>H 4oAj)LjJuVi Kj i^tlj 

















^jli 1 ) ^jtVi ' i ^Lj-SsI Ji>-V 11 S_*j_k.' jJs UJ 1 ^ijfZŚ^y I j^jcIL r<yj ■ (18 ^SLu} 

:iu4^ba dJajl j ^ -■■ -^‘^ jji ^j£j 4 Gaj 1 j = JC *• --y = G -^U,.,l! ri^r.,1. 3 jL* J^sPl^ 

,*- ■ ^UI — K[ 1 r4_Lu^ j jju'* j ^ ‘■" — RER 


^Lbi <ujX\ JbUWj 0^^ ^i-^i^fibroblasts 3 u^an uy&j* ** 

* * * 

*** ^ *\ ■ ■ ■" Ł T U. LlIuJ i łj) 11-> t 1 Jl>J 1 ^i_>.^u_sLj! ^jjLu 3J jtlj LjQ I jlj .^n^ol 

lungfibrosisupjit 

jp.^ .dust cells Lulali bity* LdJ ;macrophagcs *r*£¥i b^iajł *-A 

Cy*3 *monocytes sju^jJI bMiti 1 

* 

-->.■■ .u^M" U LH£j *(13 JLŁ) alveoiar septum JialflJł Ji.h a ^.34 » 

, i*t j \ 

jUii .1 4 iL>. d. lAjjpjJI iJlłvGu 3 Ł>Jl J^JU JL£i tł5 Gil e-ljpq^>Jl ę=ŁjJ 1 * 

rtT< Jaj^A b^Ł>- <J^V1 L^dll SJLsJi £«Xa £_j iŁ _jliJI JlLc, ^jJL jrjjSjJl 

heart failure cells 

dyid L^idt ^ Jul Uli d, ,.n : t eontractile cells ŁuiUSjVi wtyi -j 

- —*^\ J-d 4 _usL>-^ 4jJJjJŁ .jjd JJ-dZLf LyUd ^ jułi i śi oj 

• L_dJj S^Ll^zmi 


L 
























Respiratory System 


AlveolarRegeneration djjJl CiiLogn ajUaj .3 

4jjJ1 Cj Aj Hu i \ CjIjjAI ^Ji Jni*- JlJ \ ŁfU IKj ł NO 2 ^uo Ll*J 1 J IjJ, t jiiJ ^ 

(^4LjJJ .IIJ I ji l L M_iJI <L-dL i .j 1 AjLUjJI Lilii L Mit ^ 4 L^j]& Jj Jlj ii 

<1 Lg^La Jy>^3 II L)L>* L>* ^j-ojuj La ^L_lJlJ i 1 Lj IjuA ^jf£. 

Jj-łJI JJUfcU 4iJUils Ctso j I < i lIj ł AjLLu J j t~ t ni ijJJjuj 

AjJj^Jt 4 jLIu ^ILu^ '1 fjHII ^ £ J ^* 1 JfjLStuj i^ajJ !%■ 4 j r » n II 

t ^ La 1 jlaj . emphysema ajjJ t ^lśu ^jLjJLj . j/GjjJJ ^ ■ ■ ■ a r< i ' tc-LuuJ! ^oLl 

. £ ^j^J'i ĆjjfJbj JuJ 1 yJo^Jll l Jl4 l-jLllaJ L>^J ł Łj ,far ^' 1 "^^ J 1 i£■Lii 

Pułmonary Blood Vessels djgJjJ] ajgo^JI tucgiłl .4 

^ujjj S-ijjij pułmonary arteries l^ujjJI 4- 3jjjJl 

,(19 JSLi) functional vessels 3u*jVł JŁfej .pułmonary yeins 

t^pL Lłj ^ ^ 

♦ J-ils ■ Uł .jlajJUJ L^jl !-iiJ J jJl>. W • 

_ 

.jliJl L^Jj) i<jjtQ LłljJlj ^LlalLo CiMU^C. ł • 

■ 

lgj~n.ii.fi Ja£.j *(20 JSLi) ol.yjt Mitl luLc-j^u £-fi L^J Lljnij Aj^JI J-klj jPjhłIj • 

Cj i t~ 11 J. J ł r ASLjIu Aj^JjJl ^^rul JwtuJi jJSLuuJ Aj jJi CjM- 4-^J^- oljHs 

l^a_i oK t 4^ j<~r 5_jLLi_j ^ i K_a ł (20 J^-»^) 

<( ^!1 

Ajfjjjji SjjjVi 2.4 

kljljLlJJl 3 jJlJuJ ą> L- ^Li.-llj AjJJjJ 1 ! Ołj^ŁJŁJ 1 ! Ą*\ i tjj 1 Ml Mjl 

* * i 

i jujj jjjii! luiftg hilum 4 jj^i^L^jL luLu-łJoJi o 

.(20 J£L^) i s^iiii (jJi <LąLu pułmonary vein Lyjj 

Lymphatic Pułmonary Vessels ajgJjJl ćbgUŁoUl ćucgiJl .5 

ĆJU 'Ą- JLijj tlU JL^ 4 L^J Ll jm3JJ 4_J^JjJI i tM. Mi \ I 4_Ł£LjVt ^ J-& ^^jIjLłJJ 

* . ć 

<j iLigJJI 4_ui y£ 1 V_a ilung hilum 3Cłjjt4 ^Jo-Lcj 4j_oLLcJJ' jJL*J I ^ 2..J.^ a*> 1 ij juŁ t - 

.Ja45 d .1 i^^J ! Olyutl^l lZjLL^_JEJ 1 j , Ł t l! * <~fl * i* /T.t l ^ 











HHHHH 


o nió ii Jl jldv>JI 


Right pulmonary 
a riery 

Three lobar 
arteriesto right 
lung 

Right pulmonary 
veins 

Right atrium 
Right 


pulmonary 

veins 


Aortic arch 


Left pufmonary 
ariery 

Tow lobar arterles 
to left lung 


^ -^'Ji n jtu ^uij (19 ) 



■ Aą 1 i jiJT--' 1 Jju*- jJl jjl OL _> ( 20 } 































Respiratory System 


Pulmonary Nerves aj<^f>Jl t-jUacifl .6 

4 J t t\A lUjl j (ri,f U eL, iwjL*SXcVl ^Jajkd 

visceral ncrycs ± j \ mf i \ g. i * „ 4 j j« j • 4_oj l > 1 < ^ 1 > iujJi Ł ^$ 

y i 

LąJLu l4jjJ! aUiuafl 4 ju_u^j 4jJ^JI t Vl Jjt3^ *4 rfjt r^y ^Jl CiL-ul i.i^[ 

* 1 g ^J 1 4_J_ljJil j j k 1 h _i'i , .-->rVl Jyijk. 

Lung Pleura ajjl diią .7 

:j^jU 2 ^ *(21 JCi) lung pleura 2Djii 3u*?> JU ^ 1 £ \Aju 4jj J£ JUL>u 

pleural a-l^i - ł -? *4 jL*1j visceral parietal 2 uj 1 jl* 

d ~j j ^j~!r~ t— sl^jl * 1 ' o -j w 0 ^łjj-u la jj (21 J5*jtiu) cavity 

^utJUiJ 4 JlJU G jLa ^Jjo 4 rtjV) 4_3ŁU1_<1 l-ojjjłaJI I JuŁ iJIjIjłj 4j jLj£.VI ; 

4_j_i*t3jhll łZj^LpJI jjJiaiu 3l6 L?~±^ Oj* 5 ^Kj-LjuLł 

* * 

, c. i iJS jJ&jJ ^vjJl Lłj^Lj 1 , V ' "~J lJljjąj ^jjlsł. 



4jjJl L_sLij|5La jn_u jŁuj (21 iJj Sl w ) 
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JJ1LC £iJIpl J nft JI 

yjJ^lJI jl 

Urinary System 




3 01 ,, ,. . .SuJjjJIi .3 

304. 4 
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Urinary System 


Cj i>i 1 ^jJcŁł UiJJ Ii OjJ^dJ ( i ^ 1 4 ł l^J l jjjl^ll^ Jt 1 ^JsisLjfcJt, i (^-4 jI 1 jl£ 

1 fj j ^ Lu ^Ujj_>J 1 ^jjl^juj ętutibjtJ jL^>Jl l Ju3s Jjjju i (_lU jJ 4 ^Lu^I * j Jj_Jl ^jjJL ^\C. 4_jjJ=uV 

(jiLy 5^Lwa| ł u4j-^' jW^' 1 ^-iL^5[JL (,, r.j. 1 ^jJlJ 1 ^LLLuu Ju*suajl \jjt Ą-, *otjjj' /> 

.L^fljliaj 

Kidney diliJl.l 

LłJL^ i ^luu 6.0 1,^ ‘4śj£* *JLj j ł 1 2j 10 £ru d j K JjjJL 1 jZ*. 

< ł m^ hilum (jjrtiTł} ju j> * ^ ^ u-uL*. Wl^ ( L*!ji 150 4 _iK jjjp ^ 3 X ( 

4ija (jl£U jJfcj + 4^LLdJ1j Ąjj^ajJt 4ą£,^/l nub^r *^1 Ji-jC 

- ( 1 J£Ll) y—i Jw5c_4 ^JLl uuL^ j *^11 i_jjl_>Jl 1 -L& JjLSjj *ł_JL»J 


Cortex 



Ureter^g 
Renal columns 


Renat capsule 
Renal pyramids 

Renat sinus 


f-—Renal pelvis 
-Major ca!yx 

Minor calyx 
Renal papilla 

Renal lobe 


4 jJS 4 r .J-LaJU aJ$*& ( 1 ^LSLii ) 

3ul Hs o±&>- sf ^j ^jJ 1 renal sinus 2j£3\ UA.4>* ^jjC-JLj i_OJ UłIu d_j KJ i T*Ł-L.y.j,i.) Lajjau 

major ujWij uj-"is ^...Jwjj ^LłU ^r.U ^LJi *>>Ji * renal pelvi$ 

*(2.1 J1A) £^-JLua minor calyces ŁuijJa <^jj£ jl calyces 

* UjTŁjj 1 4j jj"wV^ ^-aLJi renal capsule 3ujiS ^Jj»i (3^^ 4.JS 

■ ^iA 'i ^ L h , , ^ T l 

















Rmous capsuie 


Renal cortex 


Rfcnal medulla - 


Renal pap! Ila - 

Fat in — 
renal sinus 

Renal sinus 


Renal column 
Minor ca(yx 


Renal lobe 



Renal artery 

■ Renal pe!vis 
- Renal vein 


Renal pyramid 
in renal medulla 


■--Ureter 


UW (2jtó) 

>j * ** 1 Ju 4 4_cv j L>* d 3 U i a L^jI 4_d£J_ T jlU *^U 3 a J Jule, 

—- i m łVI * (2 medulla oiti ^uu> ^ ^3 iCortex 

fi j-aVi jl renal pyramids fijy*Vi *J1A11 ^ ^ 

jr*c,\ jlu! L-Lu £ 3j^ajL ujjl jL-oSl jULLa Ujjł lj5 . medullay pyramids 

_ łZjI ->~i° l JuLąJ * ( 20- 10) t_5J-3j 3 JlC f jJb J£ Ąr , (2. Ij^LiJł) 4_LŁjMaJI 

* 

JŁ JojjŁi ^jJI 3j mi 3 TI g^Mj JC Mijtj * Ld^V Ic ^^ZJI COlleCting dllCtS ^4-4^JJł 

js SiUri <4 j jb f IjjłS/I jjru 3 juuł3JI tc_j_i_uj .renal lobe UjJ£ La& lJT jJ 

.(2*1 JSU^) columns renal 

Nephrons^Ojj.aaii 1.1 

I 5 jwtLjJ 1 L^Jua Uii VI ^-ojłUj ; 4-J5o 1 Ą— 5 A iU 1U t, i_ifi jl3_|1 Cj' Ji> j o _L4- 

5 ^iLł u-mjujI JjjjJuJIj ‘ó^^ 0 Sjl>.IjJI 4-d£JI Ą. Laoj-c ^Juj^ * (3 

|M >1i* u-cła-uI _» ^jJI .renal corpuscle 3u^i n~l d ^3^ Al i^U-* 

fctal eon- fj* ii> ll* t-t-u-uij Henie r $ loop 3jj^^ iproximalconvolutedtubule 

ill cJ^a .collecting duet &*** SULa^ J ^> (4 JŁi) voluted tubule 

. fl_i£ 60 jjyJljjp- jJ-fJ L y‘J LłjLa , \ 4**>* m ' 
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Uri nary System 


14 



(JSjM 9 ) 4jjiS 5-^ti cjU^SLa ó!>p 4 ^jj-“= **_ h j j y j (3 jJLSwi) 

■ {O} j jrjft im ijjriUi oLmąi^ji (P) ajjijJi i u l i, j l _ i . ' ■ V'i *(caj) (G) ciLujf 



Rena! carte* 


Rętwl 

.vt«ty 

Venule 


coiwoiulerf 


tub ule 


E fletem «Mriol« 


Bnwiiions 

capsule 


DisUl caiwalitteil 
mb ule 


Rena) 

vein 


ft«ii 

iuetliilLi 


Leep 

Henie 


-{ 


D«_ 

Asęemfrmj limb 


iIjLjjSL- j^JJ ijO-ŁUj ( 4 J ^ "■ } 
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cortical nephrons li iflSUl Sj^a Ą- ^ U»a ^oziua 

- JjjJlJJl p ■ ■' ^ ^_aiiuŁj i_LU jJj „ h_JJL SjMuiAli jLnajt 5 ^ U ? a £^_ l^_La 15% i _ 7 J^jŁ>‘ 

cJ^ls Henle r s loops £ijjjs ^ ijsu^ ^}\ ju\tamedullary nephorns i_Jl s 

J£ JJjLł 1 j_j , (5 JlSLoj ) 41 jj-L} 3 JlC ,Luaj l_ 2 .I jJtiI _ 1 j'' j j-*-II SJbgJa ,4 j 1£21 i—J _Cxj 

t- * ł 

Ł_JJ 3oljjj 3 ?Uj *4 j 1£J1 jLa^-U oUj^3_lJI 

v s-cjj-a ijj j:j ^ - Jt_^j 7 ^ ■ jJ>. 1 1 . .- *r, L^jI . 3 j^ L-L 



Rena) Corpuscle 3u>l£li 2Uj.sił 1 .LI 

^Ujj-O ol^jt m> i f ^ £jja ^Suu_j lJUTI 200 jIjlj 

<jI^1 j ^3 .u^ ^ JSLi^SI 4 _cuj1^ 4jiujS L$j l ^ j/*’ 1 -glomerulus 
l ^s.u .Bowman^ capsule uUjj , (6 JIA) 

^jUJ! 3j_Jąji Ul *visceral iayer aaJbJt ^i_wu ^ 1 JaJJLu $ <a^4$U1i lIjL J* *L ł 

r *J ,Iń J E-jJ fcJ I /V." ^ i L^v ( I ^ .(7 .6 parietal Iayer ^UjijL^ł 3L2uUfi Łt c. Ju3 

^ <U£ j (jjjl (urinary space J-pJi J) capsular space 

4-ijŚ (J^2 0^ 7^ 6 jjja ^ ■^•>~ i Lł^j ^ «Ljj_ijjj>J I A 3 r U, t Ijf vlil jmjlljJI 

ljh\ ^Jl(jjjl afferent arteriole jjłvascular pole ^3 

*.M±tXJ\ L^Lł^XJ UJ^ 4 jjjqJ j* JjJfJU L^Jja ^ "3 jj t ^ 5 j 2 (jiJ TlAJ JL£, ) 





























llrinary System 



t^jJI urinary pole t l-JćOJi aakl^j^jJLI yUsN JjU^ glomernlus 

,(7 ,6 proximalconvGhitedtiibule^iJdi 4_La! ju_ 



densa 


Jiigtagtomerular 

apparatus 


Bowman’s ca psu la 

arteriote 


Podocyte 

Glomerular capi Kary 
Ifferent 


Distal 
convoluted 
tu bule 


podacyte s) 


Vtsceral 

łayer 

Proximal 
convofuted 
t ubu la 


A ■ ■ X11 jjp lutl 1 I ila>V , I 4_> jJiJ \ juj ^Lj , ł• ii j (6 * ) 



4j J I JLr*JI |>~ ^ ■ ti T ll <U^£ Cj LjjSLo ^uj ( 7 J * ) 
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<j > jQ H lJj jlriLcJl 


42-4^' a3u* Js^ ^Parietal Layer Łijt^ł 22 , 0^ 1 *1 
Jj.^-U <■_ rUaJl JlI*.^ ■ 5 J^.LuiJ'I L_alJVl 4 3^0 4_3 c_ł2h£> ^ic. 

, ( J ęJSLuj) - ^LLs ^_Um \W l JlA 

podacytes 3 u 4 *ii l?m» ^ BAiUn ćju* JCvri ;Vi$ceral Layer * 4 j 

3jlc l^Juo J£ ^jułLj .primary processcs Łjji I 4 J ( 8-6 JśLi) 

< rt"l" *(8-7 Jl^) (pedieels iL^u»j} secondary processcs 
,( 10-8 J^i) basal lamina 2 ua*iajł 4 ^ 1 ^ 

25 Bis 11 m 41 On filtration slits 4 jn 1 U 

jl* fcnestrations _j ^^ Ov ,nin 

<m* 3jJ&j 4_pajLaJl J''■ {S.^ L3e -Ł3 *(10-8 sJ^Lcli} SjJjLstU 4_ą^_ń jjl CjIjjjuImJM 

Jłmj 1 4 U u _u_llJ AŚ-llLą i Lj .(Jjfl fiUULs lIjLijjjjJjjjJI 

, *Ł2j^J OLLłjjJ^ jf i l— lj-u-j I 3 Jul ■ Lst -d 3 >jĄ. dl oLLłą.ltn 11 





p<xJoeyte 


&a&al 


Fiłtration *irf 

PfTmary 

proces* 


Sicoodafy 

JflCWS 


jjw Ji^JLi Ja>-V i2ij (8 jjS^Ł) 
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otjiLiJI >4==IL *J>*^ ( 9 Jili) 

-Ą-iji u S j j *. < ,~ tf i— łj.Jyi *_* j^ldu ( fi j ■ ■ ■ I} 


Lawa U U^-Lajul ,JiLa_i duJ^cUś ^jLLus 4j£jLU1 ^IjjjjjJI jJiUju + Lli L^j luj^J La^a 

(jlu tliLujIjjJI «j * a i (10 JSLij) 4j^jQjJi i.“i1i^_L« .".hj 4_jjajLdJt L^UJl 4jJk£ilJail 

^ Casw t &j ,j t^> Jt iJuLu ,jU l rt~ J i _j\ r^iU ^Sj^jlułU dujulbijl 5 ^ ^ ^ r 

Ju Ju ^^,11! l 1 duJLuł njii^uLpji j>_J ■ ijJJ , n ITl 10 ^Cr 1 Jujjhj ^ ^ Ldb j< n) 


KD si 70 l $"<^ 

*LuLcj Ll^L>r U J^LhJ ^ <j tC 11 ł“il m /jiij0 ;Aoj 4-L^J1 Lj^ŁiLflj d J 1,1 U Ji L^UhJl | __ r J[ 4f>Ljflj 

LMkJlj 4-j3^jJi .LUJ .dJUjl 4-i *(12,11 JŚLi) mesangial *L-uiij 

L>>UJIi ^>u JLljuIj j^Łij^Lujj cJjjjj L^UJl h ( \\~ a jCLajd tS j^-lj ĄjŁini*-n 3jj^£ jlU 

iiJiJL 1 J i L$J iL-f-o^u 3^ La d.Uj f .ijjl 4 -ijLc.jJI L >UJl jjjjj * L^JujUu inll <uL_U' 

4 j^q duJL^ljJi <jfcjjOj-£łJ \ *■ 3^iŁ\ Tl eL_ Jl 4JU L!łUJl | £JUfc ^j, 1 ! 12uJ_i^>d *LdLc._l jjajp 

. LdJ ' L_£_Jl Ji Lu; 'i ^ ' ~ 'J " ' 1 d_J_0-£lr £ Lu ^ I CJ Lq_U_uJsL ' 
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Basa! lamina— 

Lumen of glomerular 
capillary 


Fenestrations 


ol a ,j\j AJ jŁłH jJbLJI jjjjJiSJi: ' j $ y- ■ 1_■ fljjM-a {10 (J5ww ) 

<Lł>«,JLS Ll^Ł>- 



Podocyie 


Capillary 


Capillary 


Gapiflary 


Capillary 


MesangtaJ celi 


Podocyie process 

Basa? lamina 

Cyloplasm of 
endotheiial celi 


Podocyte proce s$ 

Basem ent membranę 

Cytoplasm ot 
endothelial cen 


. „j] L LljJI 'ij i >l j j».'.'. T j * L* ■ i1 L 1 u^Ł bJI .j^i-u ^4-uj (11 } 
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Urinary System 



fi — l) Lj 1 jjj? (MC) djU. . a 4 ^jLc.j sj^u jJaLU 1 ^apSLlYI j 1 ■ (12 JkStu ) 

(Pn) (Pd) L>LU1 ol}jjj ■ '-- v V .Lxj JiaI ( 4^X1) ililjaullJ ^ ■ 11 U i ^ j ■»' 

,(U) j ^ — TIJ (L) 5 i ji * Ul rf_i1 ^Tl j * 1 J 1 -*- u ^jjl fLjis-a 4 UJjłLćJI Ouaidl^ 


Proximal Convoluted Tubule ^>Łtti t-iu.uVi 2.1.1 

L-a±ląj)$\ 1 JtJb ^ ' 'jf i Jim 60 ,tJ_(j L^J-O 15 ^J1 Ł>- L-LUJJ^ 1 ! 1 _L±> J[j-Li ŁJLu 

£ 

ŁJLltl tfU^Lś. ^B.niTij .(LJSJI Sjjiifl Ą— I Ifi J I ul jl I,.; tK a ^ j i .. i i 

* ( 15— 13 JSLSi) 

* ^ * * 
*(15 } La JLA. i Ą- 3jjo Uwj Lj> \ I J1 JUL i * 1 

* (15~13 J|SLu<) d.i aVt L^j <; LaS j jjlj S J JutlLa 4jauj5 J -w 

t 4_2_t£i jJl łIj^LgjnJI JLCpljił ju j f* o JUL 1 j N j J - j 3u ^ a La1jj> . ?- 

-3j^jSUk JjLjj j^>21 ^ 1 ^j.1^ <jjl jJl CjLl_u_uV1 ejSk 2t- ^La jjJ lZjLi_L3J i 

JuLd i £j£l 2}j^■»11 K /1^3 t~>i ^ .(15 JSLl ) 4_uLui£. £j\ jLoJLJ L^jjIj^ Lujju * Js 

* ^jj jiftio T \ cjLj^f^ u ,“, m 
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{ 1 ) hŁj^I jJI iZłl n |J nVl 1 fljiŁJi 5 jKiiii CjUjSLa ^oaj Jruui o jj^u® (13JŁ1) 

4 n lii r * Ju-V - ( ^>) o Liij (4) Łłj^LaJI oLjĄjkjjYl a . (6) ŁaJjjJ 1 ! jj <" 

4jUaJLU Jś>*V . (9) L^Ł>.j (8) SJjSl 4 jJS*J ( / ) 

. AjłjIiJI i^_ L^la L7 JjV^ j-—S 1 5 j i o Lsj i i o_i i jJ' l - i 1 ii l j VV \ c^jiLjo \ lo i~ ^_ZL-' [ aJL^ j 

Henle's Loop^U* 3jj^ 3.L1 

1 fim 18 16 L^JjlIa £-JljLJ4 i U Sjjjtit (JJlA 4^am3 

*>* dcsccnding limb Jsui^ri .(14 JSLj,) J^U ^ 

^ 3 £j ^Ijjl ^jiUU 4 _lAjj Ł jum 60 thick segment 

Liin 12 łIojj i thin limb < ^Jn*^ 1 (15.14 ^JSLmj j 4 _j15LS1 * j ^_ 

—Usalt U&jia 1 1 Lal . ( 15.14 ) - U_i. „i. ^ j .“. p* x_u_ajj L"> > ^ jjfcj s 4_dSJ 1 t_xJ ^r* 

£.\^i *4_J^JI ł_jJ Ą- 4ij<ini.jlai a < rtj.-ri ftscending limb 

. ( 15,14 JĆSjI* ) ĄliJjjjJ <jUl£La U ^Ł>* 4 1 ^ i~& *LflJ ■ ,jJ_ł1!lJJ k_JuĄjuuVlj J«aL sl^jli^. 
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Urinary System 
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wu^j_;V' ^LsLńl 4 jJ jul> JjpwSJ' ■ ( jLuuj) sUDjJil jŁwj (14 ^j5Lu} 

, (4 ) sJ lii OAjnC ^ " t . (3 ) *_|_ J ‘j * (2) j-l-oLii' I 'J^ Ij ( 1 ) jJ! 


Distal Convoluted TubuIe^LSit t-c^uSfi 4,1.1 

# # 

JłJJlU jLc.L-taJi l jl U U \ jIjlLoI “‘JJ ^jJfclLa JhAj O -0 j>^j->-VI jjfe '■ jl£s 

<LLi£J <?L i4s>J ' 1 a 2 * ■■',! V JŁ ^ 6 ^ MU ?■ j r.i n U i_łj i 3JSLI1 * jjIi^ Ą- 

* łfe t 

5 4J iii *_Lu a .(15 ) 4 j jiłIb oIJ La Ł L ^ LjM->J1 ó JLA <Uii^V i {Ji&l L J j aj 

i fUrtti ^ ^j&jl 4r 1 . d ^ 'J4m 50 j$ 20 

^c_jj-ta3 <jujl£JJ jjLsłL! £j3j_U I Jui) ćL_j; ijj^j.iujl i j P 4ijfl_jJ 4 jlj l_ll \ ĄjISLJI <j jJsJ YSSCUlur pole 

IJ 4jJ[ jLill U i 11 &Jui LM>J^ Jol Ń IJ^OJ iję njl i t m/iVI 1 JlA LjM>* 

jjj 2U^:n e^J\ jLSiłjj , (7.6 JSLi) macula densa ŁŁijat 3uwuJ< l^lc .jJLUi alijJj 

tf 

* Lijw V s * ^ 11) pju& ' J, J 1 r ‘j! ^ ■ 1^ ^ 1 ij >C Ą_ ~'J~ tl 
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rB*wm*nt 
j mcmbfjrw 

| 

^-Poóocytotf 
w*«r*i i*y*r of 
^ gkxnenjliir capsuie 

j MłcroviUi r Mttotbond r1« 
tcd tndotfxiJtum , ; jfy , %>// ^ 

• jpfiKiw; 

Proilmal conuofiited 
tuM* 


Hłghly Jnfołd«i pletnia 
(WMł>iXlf» 

ProKlmal coflv»rut»d tubut« ęofli 




Thick segment 


"W 

Dhtal c on vo lut od tubulo coli* 

— j*. 

Laop o! Henio (thkv*o g mo n l) coli* 

-inrorcatatedceu 


Principal coli 


Colloctlng duet celi* 


. LgJU J£J a Cjtij£La ijnjj ęŁtwj (15 i_f^ *'} 


Collecting Tubules and Duct$£i*>JJt ćj^u-ut 2.1 

— ŁAjS 5 X 1 1*\ .u ^3 i oLl j Mj l | Ą_ i t J LflJ t AjjJlJJO CjLi. j j_ i i V ■ ^_ya I 

i—i-' 1 <>» . (3 JSLi) Jim 200 U jl^k jly scollecting ducts 

_ ^ jJuj .medullarypyramids udli cjLI^ iy> Ljjt^ jjuJL ^.,^ l»±l ^1 
1 7 ‘ Ui ---‘ *5^-0 ^ J I I. J I jUdia , Jim 40 (jlj dł^t^A ^ - '-'d -~ d<J_0 20 H. y -LLL. l l JS 

JłąJI y^jhi AjLj «L SUS jłaLmuj .(17 JS2i) Lj 3 _lł ^g^Ti-».~ (17 



cj i ^Aj) Ą_ d-LLdJ ijj-u* (16 jjili} 






















: J i if U d j,1,.i i Li jiUJii ^ąJLL ( I / JSmap} 

*<bjj -Nu - iVl 


Justaglomerular Appartatus 2^£tf j^uai jt^t 3.1 

Liii L4JI Uj^ił macula densa Łiu:&n ^ 3L4SJI Ilu* J<.^ 

JtjjjI I ^3 ^ Li. ..j| M (LaoIaJl 4 - vLj.ll d jl LMjJI 4 ^Lb 

SjjUiii uys^\ _j LgJI jLMi L>uji .(7-4 JśLi) LKU afferent arteriole 

jjl .Lio o Lu 4- ^Lj jj 3^i * juxtaglomerular cells 

44j*3^LjjuI ćS-i.Cu ^^j_>u LgjL j d T ^ » Ł 3 j>jLłO L^ŁjJI 4 *Jjj aIc. 

<* 

tiuli 40-10 (J \J 01 j» j 1 ^ Jjya- * 4 jłu/j 

j 3 jtl Jjuu ^jJI (18 J£A) renin £gjj i*Jpl L^LsJl jjJjj 

j^jjj j^b c^i ...j-. angiotensin I ^icyi jj*ti ^Jl angiotensinogen 
j ^ i i t ,t \ i jji -L-> • ^ LU jJ o i a .angiotension II jJjit i _ T c._u ^Lił -ul— 

i L& Juqjlj 3 . 4 jjia£LIi 3 jJUl 3 (j ^ 4 aldosterone £j^jLwjjji jijja[ 3 jLJj ciIJuj^iJI 


4 ij *j iVI 4 «uKJI oLuu-ul 4- • -Łj-iII ^j^sLłLo! 3 jLj 3*3^° >4- 


,^jU! iLii^ ^bJLj ^jJt 4 -j-łJI 3.*Lj t^[ ^ ^-laj < (jr udLłJ 
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Renal Blood Circulation SjjjJi 4.1 

_>jj jl-Ij <U$io JJb cpć-S* ł^I fi■ "S,m renal artery ^jiS jb>Ł -j 4jJ£ JS jjj :.] 



. dJŁ ! 1 ł_ Ąja_* JL ’ ijjjll JUJ (19 ) 


Minor catyx 
WeduFlary 

(rotia!) pyrairud 

Renal capsute 


Renal cdumn 


Rapt II a ot 
pyramld 

Carte* 


vein 
Renat pełvfe 
Major cały* 
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interlobar arteries jrui jJl jut ^j^Lj 4 -JSJl 3^ 4 - -v 

^ul jjljl 0 JlA i L-JJL 4^i£j1 Oj i^i °1 jL-eaji d rt U i n Ą_ ( 1 9 JSLu* ) 4jjiSJl aI {JTU 

4 j j^i^i L^JLa ^jjfcj arcuate arteries 4^344 ^ ^ " 3 jujl>- 

* * 

-(19 JLui) 4 JUI ^Uu ijU^a j-j 33 interiobular arteries 

co lj-uuŁ -ijjj afferent arterioles SjjIj £11^ w ^ J£ t>» i- ; j .£ 

♦ ( 19 J 5 L 1 ) |» jJ U cj Lu^J l 

5JLui, efferent arterioles SjjLoiZłUjj-i , : x\ \ t-jJłj .4 

CilnMiy peritubular capillary network mUu-uVu 3Lfa^» 

Ol 4 4 4^s3jqJ>l Cjljjkj L^jLo _L>. LjJ » o 4j jJtJL 1 jljJtL Aoj^LóJtj 4_jj I jJ I 4 jj3JJJ 

* # ^ 

(jjsJ ,<LjKJ1 i_J i>L»jL i njń~ ni a IjLujj ajj£ jlU i 11 £jljj 

% Aluzji A£L j -^J 1 i)_Li ^JSLiIuj iii] jua Ł i_jJJ Lj ^ H ę. Li) A a la i a ^L>oLj lJlI^J) ^J 1 jG^j 

.(I9jSLi) vasa recta 

JoupO vasa recta aU^jSn j ilCI l ** <). 1 ^ 5 L-*, 1 1 ,** , 1^ , >« d^. T ) . ,Ł ~. I" . > 

^jjl jaiL ^ ,(19 Jli) interiobular veins a. i irt^ irtft Sajjl 03^^ 

interlobar Łu^a jru Sajji ^J1 L^loj arena te veins Łjja* s^jji 3 jjjV' oju& 

renaHein^^ASii jL ?J ^ł^3^ ifc ^^^lveiiis 

•(19JŁŁ) 


3ui£Jt 5.1 

ol i\ +^1-4*0^^ t 117 J j-yŁ-L^J ^ ^ śąjLulLMjf L?^ - ^ J ^ ^ 

.absorptton tł -»Luai 4 Vij -flltration ^ ^LL^P ? 

4 lj i ^Uj vijjCu UjI^ .4 Zj=^4 4x>- cjj|_wij3 Wpjj £>^= 5 ^ 1 jut* ^.excretion jh¥\ 

• Ll_uj \ ll 1 ^ * ' <* ^ 1 r LJ J ^,_ 

Jj& 1200 j4-dj ^JLjJk ^~_iK Ą r jm ^jlII ^jJ^ 1 4^>. 6 i 3jLiV^ jj 

# * 

LBJ> ^ ^=~ ^ (jl w ^ *J li JLAjJ tBjj-ljJl 4-iLj.fl jJ 1 

# 

IJLA 4- 125 iJ Jl_j^. ł Wi> 

^j^jj ijj - ^ Ąr ju3lLd Jms 124 y-ts LutilLo 1 jL*_ 

, l jjJ 1.5 

iJijLjgfl! t!l3 ^Łiu 4-jJSJl 4_3_jib 3 ^ ^ 

ijJdJ u >^ 3 ii {ja j> 4 Jj :Anti Diuretic Hormone ADH j\j*ys 4 Uśtł *ł 

jl <JUJ ^ - -■ -*■ ^ 1 JlIc M ^j-a J4^ 4lL£L?cJU 4- \ “'15 4_c* \J*^j-j ' 



















1*4 1 JuŁi ^ 1 i.^-łll fi. Ljul lLj J_2fc_l Lo£ ( ^J| tU* l ,j_a 4l_}l3 CjIo^S Jj L>- -' |, 

j.A A_ cU' 3 jLjJ ^liL 

^^ jjuij :Atrial Natriuretic Protein ANP jaii ć&*j 4 ł\ *m 

j ^ jJi ikLj 3 jLj Jui£. I JL& JLaiAJuij t J^jJ^ A. 

„Jr a 3 .1L j 

ustaglomerular \*±£U jjU*li jW^i ;>* tRenin Enzyme upij i%jlh! 

_a Jiojj j it i^j "».j « i...i jU», 2 ^ jli^-iiii jJjiL <jlU3j apparatus 

ngiotensin 2u^Vij3** angiotensinogen 3u^jVi jlp* pejj¥l 

aldosterone jJm 4jjJoSLJ 1 3jJJ1 ^J****^ ^ II 

i,tr>* isi ^yJljJL JL-ąJ^-iJ ^al iWiflt Juju ^ jJ^ 

Ureter i iKoJI.2 


Jjlij *j4*n 1,5 iA-mj 27 AJjIa jIjj t r^L> fc -^ 

*JLj milCOSa 3 uŁpL 3^I1 łtliLoąJo Ćj^Ij 4 _iKJl 

nuscularis 3uuk*tij gj..M ^ lamina propria 

* (21.20 JS^i) adventitia A^jiyu 



(2) 4idyoaI Ij. (1 ] 4 jL lit! i 43 ^ S > k 1 i_J L> J 1 JL^j ^' 1 j fi ** Ł Lr (20 JŁ m ) 

( p ■ ■■ I } 4J ł>- ^Li jJ I ^ j - ■■' 1! j ( L ) t_J L>J 'i 4 _oj c_t>kj iia^V T ( 4 ) j^LńJ I & ( 3 ) d ^ L-Vt»TI j 


— 
















--:—r- ■j —r w"— J~~ c-- ju . J . 'J.7— -i 

t (jluu) j^jJIlĆLO^I 4jUuJ 4. ^ 1 1 " ■ ■ J J ~*~ ^ ^ Lj M>J 1 j\jj Ć J d 


transitional epithelium <^H 2 Sji <^Mia ^ ^JUJI 4 , SuUUdl a^kJi J< ,vr> 

AjJbcU Lj ic g j "■ * 11 I Ju4> j£uji_ja , ćUjJ-U Jj IJLlLs £Jjl (21 J^LlL J 

LUijl i I 11 aJj .^jU-aJl grj.ŁulU ^_sUJVb 4_dU_Ls i 4 

^_yj5 4 -j 1 x>> ♦ \ 1 d ^ lU 1 i ,(20 LjąJ>o mi ^_ul>Jl lJjjjp-iJ -U Lj t 4 _lU Ud l 4 JLlŁłL 

ł_J UJ 1 4j L^j JULklj- , ( 20 ) 7" j: UJ I L I J j l jJ I LJp k~ j" £ LuLa 4 -lUcIjC. i_S LJ 

t^jJLs U^UaJ L^LJI ^IćlLu j tj^jUJl *_oj AjJLj 4jL>> r 4 n .U J^oj 1 LlL, I 

jijLJfc (jJ 4_L>,jUjl 4jl iUH Ul pLjs gjmfl ^łl sULJłłH Cjl rt I H J j ń M l 

* (2 I 4 20 JSUg ) jj^lj 1 j> > ^_J.LW.M JaUtJ i£jia pUkp ^ J ■ " > UJ LjJ L§jU ■ i- _.jJ \ >, 

L-Ju^jjJli (J^j| i 4_j^_jl m 1 Jj^Ci 4 _JjL1s 1 LjS t Ul«" Ji^j L.JUJS jl Jus* £)ł 3 jLujVI jJl»u 

* 4jJSL! ! A^jJjjJ 1 4j LU 1 J Jjh 4- ->3>^11 lJJ J s a & J jtP ^ 1 4 _lA_] <łJ 1 j LfU I ^Łm4U- 

Urinary Bladder cuJ^Jl dJlioJI .3 

eLljl (22 jJSjj") y^JL=Jl ^^Ajj-uLj pilili 

4 7i jln L _ T U Js^j jo 7 Ł_y^-j £jja lilUCÓSa 4U^iUva 4 % .U r^jo 4 jU l \ jl Juv JiSLuuLj 

4 * .U 1 muscularis 43 Ja L^>.j-U. ^Jl *jU-j pL j? ^^ 

,(21 J£Lć^) g-u*Ju ^U;~ adventitia 












_—Prostatę gland 
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j I AjLjJJ 2 JŚ yl±. ^wk_- fO-bwJ (22 

- <n~i n i Solili j3Jt£, LjjyJLiii 1 JUŁJ * CjL* L>o^fl J£ Ą- Ij lii 1 JI Ą-~ 4_il ■>*+ W L ^LiJI 

:^Jb CjULlL} ó2>Lu Cj^LcIłłJI 0 ju±. 

£ UjUijI jLLi4j^b Jnternal longitudmat^^2uU*ł.a J 

3j^uti i^LiuJi dSjUt i dj^^sLJI JSLiuj .prostatic iirethra^LLirj^ł jił^i 

,(23.22 JŚLi) iulilł^sinooth sphincter 
(23 JC j -.itMf VI L 2_J Cii 1 Jic ćL- ^IcŁUjJ • <s_J 

_iU! ILL^ jlLoI (23 JSLi) exteri»al longitudinal ^ 

■ 3^Ay l£ 1 * Lils 4 jLł 1 1 ^ L** il_g , (^yl) V1 £- J Ls>J 1 V1 S LlŚ 


MichNe irmlHltcal 


Lateral 
iimbilital 
li (lament 


SinooTii 
1 mis tle 


SReletal 

rnuscle 


HecK 


Detnisor 

mtiscle 


Ureteral 

openintjs 


Center ot 
triyone 


Interpol 
-1 u etlir a I 
sphinctei 


Erternal 

-ineiliral 

sphincter 


Prost ot ic tir et lira 
Memln anons t w etiir a 
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SjJjjJI 4jI|jJU j^JL* CjUjio ijTLjJ (23 łJ *> rf p) 


l4j^JL=»- l-i \ a iU 6-5 £j*a J J.a~U J-^- ^ ^ _■ - -■ * 1 ■ S.C. j Lali <l2jj_l)1 4jLjJL1 

* " * * c 

L 1 j j_a ^jj^j La L±JLć.j i (22 JSLu) *_j 12$ jJSLii ULp* 1 jki. Ljj * ^ U 1 oj^i 

oU lIs 4-3 4jL s i J^JL <3 tl~ ^Ł1 SjlżUi Ą~ jjJ 1_2ujV i ( j T j^ŁL aJl jii il 1 Lo 1 *jjjJD 1 4 _ij 12 

, (24 Ji^Ltii) d t j i _ ;r l£ r ilkU j 



j!ki^-J ( Jij^) * <Ju SjlLufl jl-Lą. Ił. jjLfljjl -jj VJ*S ^ J -■■11 ,j U ;jWS (24 ^JSlu) 

. (*^lJ H.~r-»~) 4 -łLł.lJlI (fŁfrj-i 1 ijji) fljJLill b>L>jl <£.JrLii SjUfl 
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v>JqjJi jLdkpJI 


Urethra ^jiLa4Jl.4 

tJ cL-J) . p -., y Tl I 4jjliii Il-IJMJ 1 j-ftil tjLA 

. JLuis (Jjfc-juJI 1 .JjĄjtj La i t JfjjJl^ JjLJ! 

Małe Urethra j£alt jJb*j 1.4 

yjj ^J_4 J) tót II I jLit MŁ~U j i^-MI 2 O 3 18 rj£4 jjl Jjl* 

*(22 JCi) cavernosum imembranous^LLiłu .prostadc 

jJ U3 < r irtl^ i (22 l~J~i , 1 II ajlć. 4 j 1 ^Jjis^^fł . I 

i Juii ii __ r «s>LoJl £jn>JI ^Jojj , £jj£jlU tfJLtJll CjIjj.,i.0JI 

^u^jj^Jt j^L*yi ó^i? .ejaculatory ducts a^ 2 ii 0114 i 4 >^,u sui^La 

.^iLoljl L Li luj 

i Iitl ^Jja JlLojo t^O-La 18 4J aJ^ ^jL1_i_j J-Aj :^4l Miifl 1 ,l_j 

.l-u., 0^.11 ^corpus cavernosum ^ 

lU (jj^LLa gjfiił 4 fU Ijj i3 jm-^Li djKj a 4,L^ (Jjtli-yi I Jl^j Jł±xjj 

corpuscevernosum 15 4 Jjl> j^yi 

, d jt-* l -a- j L>LL 4j_>u (CjL LłjuI o JU1 * j^sJI I Jlj2> j I Jl>- j-U 

Female Urethra^Yt 2.4 

>phincter Sjm^Lc <tLóf aIa i t-* , ^jNl *^_>JL l L>^ 4 l _la J[łL> ^Lu 

_JL>J| j j>h » U I j^j 4 _ij^LLJI 4jU»jJL ^yljI 4-łjljlMJl O^ 1 * 3 » T1 J-łĆ i4jj1j| 

w ^ ■ L> ^_i ■ .-ij. 4 j1 y^ 1 ^oju iL. l*j o ^ j j-I-s gi «jj 
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ygęiiłll i>LluLuJI jldi^JI 

■ ■ »■ 
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The Femaie Reproductive System 



cl f^J3 J , ł a (J-* iłJ J-MjLuJl j 14 j>J 1 U_>^y 

aAJb * l-ju£j} <=L_ 4jj^J CjIjjjij ki*jJl>u :*UłJLJI JUj . ( 1 ^ISL^n) 4 jIufLiU 1 


(14-12 ^>wj) menarche ^-ŁiL^yi *ju 4 -ijjuJI SjLiiJi <jJJ3a * $. 

I j_* ^ St-ja* "i Łu^Jl jjuJI ó 1 O- 4 (^j- 11 -(50-45 (j^.) menopause ^uytj 

* * 

i_Zj ' j <■ *" ^ Li 3 j-Zu 1_LX 2cS_U^J łJlil ji^jJLjJ J-4-i Lgjl hJLU 3 t ^) ^^-*311 1 _XJ2) Ą_ l, J. _ l Uli VI ; J l ^ J - 

* I 4 JI ;LHI ó ^ LllJl f l VI L^j jh^ ,^-hJI d .3 ilv^ Tlj a i3b 1 r.. r ' 



Ovary ^11 oJI. 1 

. jtk* 1 4 SUj^ 1,5 ł^j_L< 3 AJjJo jJjjj *jjjJJ) <Lp*. kU 4_uio 

^tXJI mesovarlum jiii- 2^l_»jp .j^j *\ l ,J i^Tij 

3jt1m 5T ł Ju ,AĆl A A ^aUifl ^Jjj. ^J>N J i t, 1 .j , ( 1 ^JSLlli ) l J I JLV 

^ mc cl ulla ul^ ^ 3 3 h 4 - ^ jjU] Ą- fol li des ^^nJl corte\ 

^J^Ueł TC-J-i-iJ-J .jó j \ cl T jLiJl 7T U m 11 u U Lj , ( 3 -2 JSLui) ^CjJo jiLu& 

* “-‘i germinal epithelum c 5tL»it ..Umii 1 _jSU jl ja 

.(2 JSL2,) tunica albuginea i_i2& j»Lia 



























v£g-uiJI v_>JLluLuJ 1 JLdkrkJI 



r, nin.it 


Zona 
ptłiuctda 

Tli^CtilolliriiU 

OvukHefl oacyte 
Cor«haradUta 


Coiptisliffóum 

(devetopńMjt 


Corfex 

Prmivuy 


Gramiloso 

ceMs 

Oocyte 


Seconrltiiy 


Tm lic a Altuiyinea 




Coijms nłtŃcaiis 


Ouafian 




MeilnlEii 


Cor plis luf emu 


4 (jLiLjVl jńjjo Ą- Ljjjia Itlnii J jryjj (2js^) 



Ovarian Follicles ii ^ 5Łwśj*-»* 1 * 1 

£}Jł <j£ i * ( 2 JSLii ) t 3 iZj l j^Lu 

^’u 1 . jjc jJjjj follicle cells bM> ^ *1 

-1 JLłH Cj^S JUfi. SjJjLiJl J^Ł>. ^-ir jŁb A U^3 1 400i 000 

_iUjj 3jjLiJI J>U- oviilation Łiuyi oleili 500 ^ 

4 4 4 

*4 >■ i>łLl]ij 4j^jbJij 4 ^jI JuJł : Lr A 4 jcjjI J[ ś 3j i 

Primordial Follicles auJitJLJi 1.1.1 

*.Ł> <ŁLuajpw J£ jjjSjuj i ó J 1 J^±3 Lq ^ya PjJJl 1J Jt> jm£o 

łLj .(4-3 JSL^,) 3uii5UU-a^ L>U. ^ as.Ui JaUJ primary oocyte Łdji 2Luku 
i L^Jjg L—tjudJL Jułjj JjljtJ *pjH 2 d 1 j_>- 4 -lL>J ^ j la& 

ia CiLfl3^g_5«4jj l^>Ufi< tj-Lć, Jaj-u 4 K t i“yj LjJuyj^jjJi 3 Jud 4 j 

i UmLo L^J d t, I 4ji_u3j^>Jl L ^ŁśJlj 4_x-LfiŁj_J^ 4 _lL>J 1 jj£> - k^J M. J 1 ^JL& Ą-.& 

-J-L3j^j)~t t .aj 4 j f AJł pij <K n" r ł L^jLs L^Ł>Jl LqI .4jjLłLq^ 

julLs d -»-j a j>5o jj> L^jl LqS i dc sino sonie s ^Lu^i _> L^L>J) ^juł j . 4i_iia 

stroma 4 _ .aLlAsJI ^L- Lłju-U I ^jJL 1 g 1 r^> jj 


■ 
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HU cl* 


fo\łlcTe* . 


tiriiica afbiHjinea 


Ol ■ jAila J4-'— J ^ I ^jJaJu juj 4_J> j j ( 3 * ) 



g r j 1 1 , j * 1 J^>V j^j 1 a 3^iis j^ju 4 jj^u3 4j^m (4 ,J ‘ ) 

łU ^Vt 


PrimaryFollides 2i_JjVi 2.1.1 

J Cii JUJU JjJŁjJ 1 ■ JUŁ 1 <ia_i!aJ 4_Jj I iii \ cLu I JLjJ \ ili ^1 J^tZi 

jl £jla ^ Liili 4 JLoj_>J 1 LiL>Jl j 4aijJi *4- 

^ L^jłjj j*jŚuj . u m 120 ^J! U^Ł&Jl j ^ ^ 

* ^aj^LjjJuVi I ,■! 
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^gjulJI ^j.1 jLdipJI 


■ ( 5 ! b ^L>J 1 jl 3 J-^- lj SjaJb ^ ł b MbJ l [jQ lV,i~ 

LJdti j^\ .granulosa layer <_iL^>Jl L>LkJi jJł^is 



—= t flwJ l 4 tflrt U, I Jl> 4 -jjjli* V 4 _ 2 l_lLs 4 -l^_ljJI 4 jJJ»JI ^Jn ui ^^JLc ■ 4 jjSLa L ^L>- Cii 5 jb 

^ jljjljJ X J 5 ^ W- 1 ^pb-^si j^ ^bLuj^ 0^ u$^ (5 J^bii) zona pellucida 

oLo^Lłal^j lJłJLj SjjSjlU ĄjjąjtJU *j\ *^£j_lll A^ jjl <jn-i 

- s** a -*■ TI b^L t*J 1 j d. i j^-> -j-Lj 1 AjJb^JI j *r L-* ± ji l ^ It * 1 i a , 1 ^ > d L*> i I d i \ j■'■»- t f b ^ L?*J 1 ^ ^ i < 1 1 

*ifc* ł JJ j^*c. t^ li^łi j_4 0 Jl^ J i ^~hj i Sjj^SjJJ 4 ii b. i U ttlicrOViII 22jl&± 


gap junctions 



tjji^j--ii l^LpsJ 1 ' _jw~ ^ .u . j 1 . .^j. -■-1 j j"j s_‘j j-> <*■ ■' | jj j ■•" , (5 JŁi) 


-_ylj; ^bj'JLiV i ■ ^.tb Ijj. 1 J14_Jj^l 4ijj33_5>J^ ^ JuHj 

— JmLłjjJ 4Jnj.il jJl j^£j U£ ^AjJlAjJI "^llj abi>U OLsj^iu^jjjJ lj 

' ' * J» 

>b ju*£ theca folliculi -u* <d_lb aIłOcJ, 1 ^ <4->J 

b^U. ^ JjS?i jubJi <bJbj^ ,{ó Jl^L) theca externa theca interna 

Ąjbol bjJslj ?LujLq 4jjq jMjJjbl 4SuuIł Jajł^a- 1 bU li |J~ ^ ' '23jS* "'^ b^L>Jl b^-o^ L^J 

* - - * _ __ 

_ya 4 j1l5 Jl^uLJI Lal .4 j^jO CJ^ JUiJl l-UŁ ^gj."^j J ^4 _l1aJ lIjIjjUa 

,4_m_J bu-bbJ^ 



















The Female Reproductive System 



Secondary Follicles 3.Li 

LaiSj^a 1 j j a <h m)I Jlr»o * ^ jiiuji L^Lś- 

Sjj* 4 Ti 12-6 l^łld -a 0,2 4_L*s^>Jl jJLa£ ?ę_±jutaj Lo jJuLj +jSjX\ £j£- l Ju_łj 

J^ILj 4l>- jJO j?JUŁ JU-Łji 4 LiLkJl UlUj ja^iaJL) 4 ^ ' a j -±£- jjjs- ^ Juuj j 1 j ■ -■- N L 

4j^jli]i j^_Ij ^ .(6 JSLi) secoudary follicle iLyjCtfi ŁLa^i ^ > '-1 

Ll^^Jo LoJ_JĄJ 4 J MJ-łJl L^Ł>jk (jyj JjSJuJJ J-lLu jLjJ 

Cj LLjj^jj ajJI (6 J£2l) follicular antrum ajlo^i j\Ł 

♦progesterone jju - *^i i 4 cjł ju^j^jl^JJ 4_Lłj Ii j 



4jjjLj 4iidpJ ^ l J 5T * ( 6 i^i^-Jit 1 ) 


Maturę Follicles 3u>v^Ult 4,LI 

25 l Aj,i-Lu^ Graaiian follicles J&i j_& o^L^jpJI 

JjLJi * j ^ 4 -AljII^j < 11 'łr U, JŁ pjjj (jlc js^ij-Lsj Uj^S-i J1 Ltj .j^Ju 

t iT j. i c 4 j J , ,■ a : i Ł>łJ 1 J I Jl^ 0 Lphj La 4 j UOA 1 1' 4_aLp>J 1 tJs! Ju a ^ jj j1 ^ 1 4 LłOJ^-J ■ J Lć ćL, 


oiciSj ,(8“7 JS^L) cumtilus oophorus 3UE£Ji JaL*. J£2l: 3jmL>Ł^ 

# 

iL^** lj i d n U j j o jjjX5 jj LjU^. N ^ j ~ > 4£-LLjJi ^ ^ U j 111 3 Llą 2a_t>u L7 lJ^ 4 L^L^ti 

^ i ii 5( 4^UVl J3^4jjajl ,{8-7 JSL^) corona radiata su^uiJi 

, d ,^2J) ! ■ ^ ,Ji 4jj_i-c3fj Ju^ ^jJLU LT^ 


3 

















-J_u3! jLl_= (2] 1 L)iUJ 1,(1) 1 Jd4£ ia»V .4 jlu3Lj 4Ld4_uAJJjd ( / J£u) 

. (6) 4^iió.jjU (5) ^UJanJl 4 ,Jl>J1_j ( ^ j-- ) SiLiAJl 4 rt 1% IX (4) łUjc-li ^Us-bJl 4 JLlLjU (3 ) 



l 'jf-A f Jh^J O J^iSL* 'Ujjaił ^2; d 7"° ( ł ■ 
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Ą- <LąJ$ thCCB folHcull Mułj^l bU£ J^j 
x~tlj ,Uąa ^LutLa Ą_(ja3>Łłj jLI 4^Llut L^Li. th^CH interna 

45w-o.a 5j^jqJiŁfl JwłiJl l Jui L^U* j Jul* *cJ Juji^LuJJ 4jj1^i9[ 3jJ^ L^Jj 3j^ąSj 

L>tJT I JLgJtJl L*'i *(8 JSLli) it \ 4-o_>J £jsj JLflJtJ 1 l j U j j." jv,_>. V aS _ŚLjj1 

2u*yyi 4- Lu] L^t juSIju L}U^ 2uij L3L^ ^ JŁ 8 ^ theca externa 

l^ i i*il jl!^ oYulation 


Corpus Luteum j-i-u»Vi |y« 2.1 

> 

^jJLIajj 4uoLVł d A *.c * lutem izm g hormon6^iuli q$*j $i ^L»j iCjL^a^ 3juc. 3 *^ 

j-£Lt-aVl p 4,JJJ~11 LfcL^Li- r n jj u-flljjs* 4-L,*^ jljlą- jL^l? j4ji>ij iii 4 _iL>J 1 


ajj-oj Sjii (10,9 JSL^) 4-d^b LUj <U jIj^ ^jJI coupus luteum 

i Aj <* j_Ll_Jji , L q _ ?ŁJfc . 4 _iLl^J_^J I L^Lkji jljjJ Jm2_l^^/I ^ulThJI 4“3 ^Lu 3 TŁ-Lud-U LiL>. V JjlILuo] 
{1L10 JSLib) granuiosa lutein cells 3>*yait b3b*ji Jikjj < 30 ^łja* 


■ L.Ja ą_2 -Ljjjj" f • ttJ ^_$j' U3^J-^ 4j-oL^j i cjI jljj^jIlJJ Sjj^dJLl Lj t^L^-J 1 cj\Jl±& ł <* 


jJ 1 3 .U 0 4 _£lLĆI* * )im 15 U^ka « Uj 5 b ^Ł>- j. 0 ^ «^V 1 ^ j>l ^ - 1 1 

LLo^r (lLlOjl^) theca lutein cells Sj-Lati ju*Ti b^^^] L$3U ^dJ 

*4j Jljq I Li3L>łJl 4- L^ fi i ml a 4jjflj > "■ b^L>Jl A <^Vl ^Uj-łj->L ' 



(Ur>-łj) u rnj lii ^ g. * -1 * ijr# b^fcj-Łfl Ji-LiJ^ ^4 -uaJI Ja ^LłłL 0 jj ■ ■-> ( 9 

, j^ual | < t ..i.ł . 4 jjjjj3 ^.j j., j -a - j 
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- L ,jyjj J " f \jb i. 3 j*j£j 4 <LłJ|^s 5 j j j i JJ^-3 (11 ) 

, J J ^ * Juf£ L )lł-j £ 

* 

■<Ł ■ .. >J 1 JutiJl A_ SOji^jfJL 1 4_JjLajqJJtj 4jjpajJt Cj^ją* f~i^ JJLO-U 

# * rf * 

wilh ji rt <.rffłVt ^<V,MI 7v! 1 JM^SŚj i—]Lł^~ 1^- ęo-i La ^ .5 u^_ 4 jjl *jJł 4*S I ni i J £i 

iorpus luteum of J^ji jŁ*>\ {ĄdUl^ JkJjulc <J-L^ 31 tają 5,0 Jj-i-J 























The Female Reproductive System 


^jJk progesterone j <Cu »<j prcgH0ncy 

*121 relaxin *ult j£j * ajLc^J a^jJI *^rz 

|44l> ^Łj_u ■ 4-dc. 3 ^^^3 1 W>^ l/LC^Ąj-u! 3 jJ, ^Ą.łul^J [| jJ&MjJ ijł! I^J^j! 

corpus u^jji ^1 S^±s jI^Jj .corpus luteumofmenstruatian ^ŁiJi 

.(2 Jli) albicans 


Oviduct ^jq ifpil o Ud 2 

uterine^yi su^j Fallopian tubeuytfcStii *U*J>**ftH Lu 

Jj^ T ' p ^ j “j 3 Liii! .^Mjy 12 <Ujla *Jlu ś— a^juł i tubę 

Jjlo iuLa>yi *> jlar ^UjV 4jlujLLU 4j_uJ! I 4 ] jjSjjj i4jt«allll k j h ja Julj 

*^LJ1 wBjhlaJl j^*£ ^Cl>.jJ! (jJl (OjftJteJ jJl ) <4*.j ■ l; 

.j ^^n ^_j^V l s>>J' infundibulum 4 *l 4_JUj! 3 Liii 1 JŁSiIj 

wUjk^kj (12.2 JSLi) fimbriae uHJtAVi 3,}jy£A 

4_lj3jj , 3LUłJi * -■ ~i 1 ampulla ^ ^-^4 ^L>oL 5 _ Ł '1 4_J_>Ji 

1 jL>wj_iij 1 t - r ^j_>-3J^ 3 - x ^^^ £3 4 ? v ^ 3^3 isthmus 4 i—i! 1,01 "OM 

^ sLS '(12.2 J12 l) Ji-l-i o^j* pars interstitialis 

,(13 J£^) serasa a^Laiij muscularis 3uLi*rij mucosa ^ukuat :^LiiL 



ęWijJi Jji Jii LLaJl iu .^1 .jkuil i Li oljjL] ^Uj jŁujj (12 ) 



















i£ą±i\\\ mli jJ l jLdinJI 


CjLo^J L d Z l\~* \ \ & ^ułijj i dUlaL?*ll <CijVaTl * ł 

ciliated ljo^4 i ya iku.it ^imt • 

j *L>U. secretary ^jij^i j^YU ,cilia *jiju*Vł ^ aL^U- 
^jJl *L*GL v IjułVI < *&•« *(15 ,14 J£i) micravilli ^ijLfi 

lILjjo 4r l Ju& J^Luwgfii - d. U U .Tl Lj^L>. ?łŁłuJ ^LaJ (JJjJl jSijjJi 

^L>jLj 4_jjJU ł**il*iljj- ł fc.tl AŚy>. J £ * ■■* u_)l JL^^I jhioj i O 1 flUoL 4 i11 

ljSjJU *1jlłJU jjjj MjL* L5Ł>JI ^Lin jjJJl J.j^.3 «*r*' 

v L^ y capacitation jUOjYi ^ Uj^Lj U I jlaj 
S^'I J^> er*^ 4- łjiJl ampulla Ą- Jb>._jj Ą-JjJa LLu l^J • 
.(12 ^JSLłL ) ^LsoL Lajłjj Jj LjLljJI ó JJt> JJaGj ,(13,12 JiSLti ) 

mi i LJJ^I J ^-L^jllj c 1 - ..1 j 4j.1i.ojt; Lj y* Jfi --~"_g t^LJLdafl 3ULttfllł *4J 
— 4 i J JLc Łłliia£ djl_Jb LuŁJ: ^ <Lłl J> '’ 1 1 _V A JyC 1 ' "J j ,(13 JSjI ) ^J^ló 

. 4_3Ł_LiJj łjU 3 iLj * ^43-jj I Cr^ - t j^4 

ż^-jj-ij.' ^Li 4_uLuLd_p y|_L» L ^L>. ^jj9 4 s 1 U ( _ =r a>^ 1 duLdli < t%t i 


15 



flj3jj 4jJoL=fcil ŁLlttJl LUj Ja*»V SLiś jIJL^. j. Aj^ąe^a ej^ci (13 

■ djLAłH d ^ i I-i ' i , Ul.^ £. AjjpftjJl 











The Female Reproductive System 


4j l ■ Si ^ Tl />ti' 111 oluił jL 


i łjs.M3 (14 J£i) 



(C }U^jla'| i s jHa**U 5L12 lj 5 itnj.ł tł-1oj^V ^mUI ^I l (15 ) 

. 4j ) l>? 1 Ij 5L>J I j * Ł-j,. ' ^ic. { ,-*t ^ ■• ■ 1 ) O^UłiK_j Lj *>li-J'l > U,.. 1 ^ [ę 


UteruSfo-^j-H 3 

?łjjOJ tUj ^ ^jic.1 4j JlcLs ęja hJłAł jljo* a J * JLSLljjJ l> j I JuŁ 

^Luj *(1 <sL ^j-djj jJjłi-J 4 y~i°\ (4143 Lal *OVid.U.CtS ^jAij jtł UłLLa 1 ^j i iLv 

2*5 4£Lq*x*uj 4*0 jp- 4*i*3juc* J ^ > LłJLu t^-i-u 6 *d JjoL>J1 j*-^. Ą_ <Jjb 

' ( 1 J5_iIj Jl 4 _JIjJ I #1 jj tli I jJt n g ,^*j_ 

.oYiductSo^dt oui 4 JL^jg j ^ ^ *body (»^ł J 

IjLIb jjy~ U ii J (>u £dJ J ^ ni^* ^Jja jjŁj t filii dllS ^Ulll +<-t 

*^^-jJl |tuu> \ ?ju ^jjl *isthmus ^)^!t 


7 




















\ 5 qjjill v h >liijLijJI 


_ ~ _ j}~ 1 1 ■ ~ r ^ r j 1! I j i t ą\ a i I ^ 1 j ■ ul 1 l1 ^ t C G rVl X ^ u J 1 + Ji 


* (1 jśL^) external os aIu* 



tgjtilj ^*jl .UL d*-uj 3 mesenteries ligamcnts ai^ji ^ 

eodometriura 3 Liiiaj jjo ó3^l? .Falłopian tubes 

,{16 perinietrium^^ri myometrium (4*jii aL^j 



jtjLjJ 3;(16 


djLkui 1,3 

II^J^ąJ 1 J * 4 fi l \ 1 ^JL^J 4 jjjal-MiVI 4 A (g U 

iL^s l A \ d £ ■ t-yl1 £JL^J JLftilł i 9 >■ ^ <1J MtU 

J LąHC. 1 L±Uj_a CjljJjJ 5 Q “45 ^J- 4 JJ L?^"j 4 jLSLjJI ^ZLl^l ^_AjUqjJI jJL IjJ *^=U^qJJ 

Ii JlIt. 4j 1_Lj_J 1 i3Jl-± * f i "■ iŁLljiJ t^jpdŁyJLl CjIj jp^J^ Ąr 4juoJa_iJ^ CjIj m» t\ \ 

.^5 ^\^>. 

_ T * * '& , iLłjAj^il ^1 4 _i J^_£j ^Lł^Łi- • k"»j ■■ r. > < _ 7 J^Uo ź^ n ■> i ^LfljJaJl £JlA 

* 

j £ d ^y JlL^ łJSLłIJI J_uJl_l_! ^ 4_j_c->-J ^JSJLC >ŁLaJ 1 m < '-U3s 

basalis iL-i .dg.L3t i " 1 ^ a ~ ^ U, * & d\ \ L-% > ^ i j xi> o d u. j » r 1 lamina propria 

* 

4—i! 1 ^LkJi 5_.-2 j Ju^iió functionalis ^i rLalij <Lu^ ,^-a^ 
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The Female Reproductive System 


4jJL£.LdJt d 3 U, \ i j r 2-L J 1 ‘ ^ J J' 6 3jJjJl V Liii \ uLlśLuMLJ i j r l3 i d ^ U ^ i iJ 

J JLi-^Ła^ JJuc J*dJU tjljtJU 1 JL4 eLj ^-UjojJIi J JlłjJ L&Lj^L_>. JL_JIj_j3j 

4 

* 4-j j <g ui 11 3 jj jJ 1 * Ud l oU^L-tu \ L ^LiJ 1 Jjsjs J^łjJ ^ i .*3.o 1 L yj^JJ 

^ jjl ^c-luo]' £l. ^łL& jj Ju djLIaj JJjji 3jjjoJlM ^ljJu 

tircuntc JLuijuŁd jrtJjlj-ui ^jLjjulIi ♦^jLLłjJI 1 óJJh dj k j^j^Jt33 


la£., Łjsu^c. L^JLd ^jJt-J L ^4^-jJ 1 dl J^r /jpi 1 CjIl3.jlL^ 1 I IŁ* ^>jb J£Aj (4aii: arteries 

jjJ 3 straight arteries 4U-tSlm« j-£ J< 3o^U *3 LLj t y^\^ 

.dlcLaJi 3 3U iii jjjj coiled arteries ^<iui« 4jjbJi i-jajbj Ls-Lj iSjj^Lyi 3 3UU 1 


Myometrium ^>lf jJLi-c 2.3 

a 1 r ula d_JLb£. W^LJI (^3^" L) -13 ł ^ 1Ó jjSLlj J *=L. iJal^. d >l^I1 

djjljJlj uJjLjJl ^JJ^£u L l"sI 3 .U £Jjl OJ kb J£LiuJJ| t^Lfcb ^_JJjU-U Lj^-Ó-łJ ( Jj*i3uLu 

diiJliLH a d_jjluJi iU 0 ^LJI p fcv~ rl 1 ^ fj t ♦ 1 j4_>,jJ_i jJsJaJ ■ JJ ^ W 4jjLsuQ ^1 tLJjla d ^ U>~ * j 

% ri rfaJl l fljlf- .jllaj tlUjJj djjjoJ 4 ąć diiiiJłj dąjLjl /jl*S iUtl . LjjL 

.stratum yascularis ui^yi 


£^- Lal ,4 jjL*JI i_3j^JaJl ^ jU jj t Jim 50 dl ,>ic ^ d-J^J-sa 11 i^śLjJVl Jljis 

.jim 500 ł _aLjjSf 1 4_LA Jjj^ i ^J_i_l£i icj^a 20 3JL^ 

uZjL-uIjjJI cLLitj ^L^al^ajl u^LąJ^I J|jI^ 3jLj J d~«~j 

, CjLoj J j^łO 3 j jJtX I L ^ŁpJ 1 il)LdLu3 i .. »"Cl JL^L>J I uJr ljSf T 1 J 4r d 1 1 1 ^ * 11 L vL>J l d_ujr ' 

Jj-tJ JaLlt 3 jL_^j 

£jjQ d .JnM 4 CjLaą£ liKij jjl 4^ Lubi . 3_I L>>a H ^_iLjVl J Jl£L ^jLuOl3j <J3c_UJ lIU J,J 

4 

. u_śLj 

Perimetrium ^.>.,4 3,3 

» ^ 1 6 (J? J-L ^Lfab UuU ^JLc jS: L^4 ' Lvj r n i ^ 3 i~ i ^J^Lla X_U-uJ £jJi * J^-S 1 ^ LjoJLIj 

pentoneal ^ ^rUau^ Lj£L_ T ,<m>.jJ^ kjr isL> r jL^. ^ T ij ^aLaVl ^_tLLxu<J1 Ls^Lc. ^3~ 


.^Lbjl g.iM fc m l^ 1 ligamenti 

Menstrual Cycle djjriuYiii ojg^Jl 

^ j,^> l it \ £_ ibijo ^ 3 r, l^" < j, j 4_jjji j 4 -ijcj^.uj djUcu jju3 

jju i 4 ll ^^4 i( 3 ^-ijuQ ó^lii ^jJi djjjJi <?_uŁ i li diiij . 50 " 12 ^ji-i-u jjy 3 ^ r > .rtH 3 


sim 

* 











» 'ii l 


>ćcretory phase jtjjyt łl> ja t proiiferative phase Jłi.$2ii ai*.^ menstrual phase 

'<Sj=^ o* <j nijaaj 3 J-Ll <jt j^lL i Lajj 28 3 jjjJI &JJb L f k ^~ £ ~ *"A j 


I Menstrual Phase cijJLh *lLv^1,4 

_X 14 JUU 1 vJ_LJ a ^.Jl (_Ś^JlJ1| 4j^i 1 v ŁJ jJl JjV1l jJ 1 4_L^jt^ 4Jufc -Cląj 

jl^Ju 4l>.^JU cLj ■ J^yji ~V 1 i ,ji^ij ^ ^bJLfl i4 I V *4 pMs1uV 1 ^jHł 

-' ~ j" U *SJL£. ^)j 0 i jA L$j (17 |J£Liv) 4 jLLłj £yn 4lc.LaJl 


4r3 < J*JSfcLa Ujj" ' 3 M ^ j-l (ji* 1 

17 4_i4^.jJl JJUlM JyC.1^2- ,j^jm_>u L7 3Jl 4 j JlclLoJ l 4.3U ,i U ^ 3jjj i Li£ <l£,L3Jl 4 jłLłx 1 l 

.^Lł 0.5j 0.3 ÓĄJ 4 -LłjJ.I 4JLi 14- 4jLLaj l ii a M l yl jmjj 



j X .Ul i I f h jl Jc».V iJU .Jji 4- 5jLlajJ 4^jd~*n £JJ- 1-1 ( 17 } 

( JLy li Jiw I i ^Ł4V^ ) (_yj MiflJ I (J^ JlJlJf łifi Ljl 


j Proiiferative Phase >lli 2 lu*^ 2.4 

2u»ji» jl preovulatory phase Łibyi Jjl* u 3a^>« l^_^i jlLuj 

j —2 4-3 c* '" \ Oj a j * ^^ ^j 4 ^ ^ jh«-* i follicular phase 

4jLbj .iLłi iój-lS 4^-jJLj 4_j_c_>.jJI JiJlaJI 4r ^4_Lv^li 

cLu^laJl ^ JLt Juu t _^aL>Jl *jja j 4“ ■-~ 41=^- jJ, \ OJL& 4JuI= Li ^L>J i ^Luuul ^L^^jMf.3 
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15 I Li j jJI JjjJI * ^ ■ ■■ v L>li p ■" ^ S njJJj ^JUl oj 

. LJ£ <ic.LiJl 4jili_LU ^ Lu _sLłj jJJju 

uZj L ł j - uj 1 jSLi JjJLfl Jl3cjljJ % ^JLa 23 ^J 1 ji 4_LijJU 5JL& <j L^_: SljLLłj »* 1 ^ ^Jlo 

Lj^LojL *y Ci L yjjI ji-lj t duo J LiJl 4ii.jua.lJ 1 \\ i »“ . -.1 a * ( 18 ^JSLiw} 4 n _r L^J 4uo-ęaILuu. 


Jjb jl J jj 



4ljjłj jj V1 1 ^~.C ■ ~. _a1 j jj j 1 , > 


(J\iJjJU*[ j\j3^ £4UjJ 4iijJLl 0JL& 4 Ui-y> Ą r JUjJjJ 4jjuli I 





Glandsjrofewany strafght 

'. '" "'I ' *>•./ t 




r . 

. i 

- 

' :: ■ ■ 

. , ■ 


' i* ■ :." ' ■' 


.. - 

. 

■ 

. 

. . 


jŁi jilj JJjLh ■/Aa .y . jjlpj 1 *{L ^4> j 5‘liU A 4jjh£jłj ffjjjus (18 J5Lu<) 


*i a i. ^1 ■ ■ 1 4 -^1 11 i ■>[ 


Secretory Phase 2uU*^ 3,4 

3^ 4iijJU CtJJk Ji^wuuj .SjJjJl 5 uL^j ^ii jVu i~ij + 3 j-sI/Lu<i 4jJsL) Vl JUj dJLijil £JUfc ^ JUi 

4jjS_ui CJ LLjJJjJ |j40ijJll JJuL JuiL^fcJ ^jjl j ^ .^V1 ^ ' .•, y 11 ^jh* ^jjJ_U_LŁii J JJ ^JJuOjjfc jljia 

^4i^>J! JJjk ^IjiJ 4 y j~ Xj .^Lojl £^IadJ JLĆ JJu-ł*£ Jj^łJ i3«3JLłL 

4_j l_^j 5.0 jJ^ji 3 _l-^_jJ <j LLłjJI a -LA ł f l 'i'» J 1J jj ^ ^oijJl 4 _jLLłj 4_ąj>J Ą_ ^Jjlj^uJl ^4>o 

postovulatory ^uyt aa4 u 3 li* ji-i 4iijii ^ <311=413 ,4ii ji\ 

jbjjip^jJl jjbL U5 . juł^Vi iaAL di^p. luteal phase jyŁ«»Vł j^laJłjl phas< 

vIjLl^ ^a^ąsiSj *ę<iijJI gŁla 1 u jJLcó j jjru^j-^Jl ^jiió jJLJjJ^a » ( 19 <JSLilrj 

j jl*J ^ vJłjjL5>o *_Ł*uj * t ^Ł>J 1 CjLy*£> Jjłj , 3^^ i4-_i - 4 jj LL^jJ l ^lu ^li £— ^L>J 

>ju! . uiJJ , i j< . .1' i Ijjaj [H jljjp-l 4 ajjL 

^ pLmjHI 4 A m 1 1 Lj ^liJ 















4ol_‘_) i JLjjj 1 J&y* 5JL>.^4 «L -Ł>.J ^jLLaą JjK 4 *Jn»J 4uJ^*b 4j^£*ja *JJ—o (19 |J£w) 

jjjaljJI L^jljljiL l^£ 5 Lu jj-4 \ty^. jjJl ijj -“jTl Sjj-IjJI Jo.>.V oU o5l L^jIjI^Iji 


Cervixro-^jJI iń i r .5 

'* jl |_J| ^ 11 \ J JumU j} L Ml) \ IjU.n 1 i_A j i 1 ^JLi^l! I 1 rt [ II11* £ ^ ^ 

*L-**U J^Tł S \i U. 1 t 1 Ol , 4 l_l2j ^£. i> j P JŁ_lJJŁjJ l ćL, ‘JUA uuljUŁJj .(2 

-^iij! cervical glands 3 U Ł^ 4_Jolit_U SJa-AJI Ą_ ^jLłc. 

' * * * “ 

LŻfcJi i /j^£u i 4 -i^LjVl jj_t£ . 4 ^d 3 JJuJl kuL-^Ł^ £— L-Łj-łj Lłjłj 1 UtiL l_ 3 CJl 

jjj j“ r t na ^jLfl ł J-mJl eLul Lal jU ó\Jk AjjJUI t2jlol^j_>Jl JJjJżJ m_) Lu La 

i^_I I CIjLj l^_pJ 1J 4 u_lS jJt a Lp.V \ JłjSj-o £-£-* Ą_ lLU J ^JłLuuJ^ i ^ ol ^ &J-& JlJ^ŁJ 

. j^j^Lu(Vt ,jjwij L c ■■ -■- * dJj -ijj l 3 _>VjJ ^ £ Lu i 1 j-±j& fou-jj! JlIc. .^--'■łT.j j -j ói.it 1 2 Li* <>L=>uL 

4- ' jKajj relaxm 

Vagina Ji; rf> o 11.6 

* * 

IL, siljJjJl et-j ju -* 1 ^*^ 4 ^ 3 **■"** | ^ys jCLcj 1 J-A 

_ -L Luj t j julII /joa 3 _< g I, i j 1 jl>» jJ^ej^ * hymen 3jl£^ i ^ \ mt ^ > -j i j^3jwto j ■■ a ,3f^j ^ Lilu ^ < »T ( 

* ( 20 ij£lw ) 4 _JLiuJl J. 4 j U LaJ, ^ ;^Jb iC-i\ a iU *jA 

Mucosa subLi-Ui a.rt .<,ŁiTi 1.6 

** 4 

^* * 1 1 ł (20 L^j^ Cjj d ^ ^ ~‘jr ^ t ‘ L* 1 | j_j_LiU ^a OJ u* 
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15 ^jmj L lZjJSOJ * U III 200 J ISO jjru 

JjULł^ .4 7t lUft ćlLfil 4Jg*U rU \\ Ly_>JI ,_LaBLu4 jLi£. Jj^JU L_4J^3 Ą- £j2sJ 


S-iLj l^[ L* Ijl&j lactic acid £j*Ui uij^4£j^L>J! Jj^^o ,^-L* ŁJLł^II L^jjSLJ 1 

jvSo jj ,4-Uj*JtJ^ ^1 . ■ -^ Vi ja iJlaLjjij.^j o I! 4 j J r (i H «JlJ jjjllłJli 4J 4-j Lo->* «jJJ J J ^Jl '$ 0 

3jm_i 5 jl _ui i (J3 _H 4^Ubl „ dj jX\ LjVL> ^ (20 JiSLl;) ^L-i^ i _ J JLc r 4jblitJj 4 3 ■ U ' 

- ^ Lj>UJIj 4JjLjQJ0 .- \ . J-T.^ 1E1 ^ jji! Li k }Lz*- i 4 jjUl^ f U^ L>UJl £yi 

Musctdar Layer 2ut Ą*Ji aa^łt 2*6 

LąJLu i 4 _JąJ^i w L_uXi dL^I ,>>*-■ JAJ\ ^ya 4? ■ U,! 'i ćJl^J i ^ r >, j 1_>2 I JSLlIuj 

4 

La J*N Mli 5 J K J JL3-jp 4_5tl5 JU£^ J cLmJU 4 A tS?LE laLJl jJI 

♦ sphincter muscle 3jw^un 4\^*U 


Achentitia 3*6 

4 

4 LijUTl w-sLj^L ^L*s ^jin i J|i^ <L?u j - 4 Wjjłąj 42luLłI i £Jl£ 

* * 

lj^LJ^H ■Jjft 3 /jja 4*\ I *1 dJLilaJl xJJL& dijL^Jl 4-jjjJLl L^-Jl £jr^' 

* ( 20 {JSLmU ) 4jJ*4-=ŁiJ 1 



SjJej Ja»-V - I jliŁ~ ^HP-iiaj-Ł ^Url, j-v Sj^j- 3 {20 Jiul) 

^ j ■ -I J J .1^.i -w '1 A F lUH . -*. > j. ^ VT 1 J _ J 1 k* 1 1 
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Mammary GJands ćLljoXH ^3-śtJ\ .7 

U'i ŁJJ>J I JuJj 4_jJUU £j£L 3Jj^_i_uja ,^JŁj j. jJąJ \ ; ~il JL5 .\ 4_jJ jjJ 1 J JuU I 

A- £->-JLj*3 AjmS Jusu Jó^eJua ^K.Jaj Ł. J 4r ^J^^ j j *~mj 

..J-oaJI 4 JU. ^-^3 ^ 

4>uVJiTt w-j- S jJł 1,7 

j%j LtJJUC i (21 ^jSLfcij) IftbCS ^ajyLaS jjpA-jG Cj^JL>-Ji Sjja JkJ $JL£. J£ 

jiL compound tubluloaheolar ^JLa^rt g^-uYi £j-^ ó* .20 j 15 
L^Jj_La ^Lj lactiferous duet ^uj l j 3Uj L^i ^JlZLuł* s J£ j-f^s *u_*JLpnJI 

jj !/Ua 7-UuUJ j . j-ŻS ^JL&J cJuZl^ ^Lja ?t_lj_u_lj L £j£- JusŁłZjj . ^<^_u 4-2 

15-20 I 4 J nipple <Lłb»» =L tuJLJ 3US * 21 (JSLiiJl > 2 ł>.Mj LaSj 

j jt UkjLs LlL L^ljJ JSLw ^btUa *^cXa 03 L^La ^Lj 

_ j ^łI 1 jlLąJJ (^S MLJ1 I ,*_* J j j . .jj.35 j ^ ^ ^ ^ ^ ^LLs ^jUkJ 1 Sjji ^ia *"j 

0_5^^ Ą- i % i r^> a ju£. 4j i jlll tzaljJiJ! ^mTtj * (21 JSLi) areola 3 JLa J*\ An ^jJł 
ju£. l^Ikjj .{21 ) lactiferous sinuses 3uUi 

aj aIąA ijr \£. tl li.U 4jif/^r I—dLJU ^Lj^» L? Xa > 11 ^JŁLłII gjni ftl 

. 4 j-ljŚ dj..,^ 4-1.1 ^ CjLL^Ii <^JL>J > Jj Jpjj L 4_£LyŁ±J 1 4j_LJJ 1 CjII^JL flJ 1 




— Skin (out) --— 

— Pocjorafla maior — 
irtusete 

Suspensy (igameni 

— Adipase lissue- 

— Ld1» ■ 

— Aieoia —— 

-“ Nipple — 

—Opeftirg of 
latMerpjb duet 

LacliferGUS sinus 

-Lacflferous duci 

Lol; ute coniaming 
a1veofi 


(jL^) Jyt^J LuJu 3 jJJ ^ł*w_j (21 J£«r) 
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L^_Lq Ji$J (23-21 JSLi) lohules uUu^ ^ J?rJ Ł4*J3 j+_^ i cji j_>-^ i j r -V j i 


^j-a 4_2 _l!c3^ 3u julLs ^ ..,i Ł -*Cfl *>LLs j' ■-' 4 j^Lo alreoli 

h^a^L>j 1 ^aaSL* 4 ąj^JU L^UJ oLla^o 3 !*^^ .myoepithehal 

* 

iZjI ^ ♦ 1 ^Jl 4i»L^ fc - d I ^.iL- I V 4^1l3łŁJ J d 1 j A i. 11 ■Wsl l pa JjlIUI 1 Ą 4 

# 

A 4- 4- Fr 

CAJuy-a L>a 4 JLusjj>- Ji£j . fiUJLJ wUjjjIjmJ jl Lum L JaLpuJ .^jjl 


^Lb ^mjj Ą- nj a ^Us a ,_uL l^lu^A]i /j.jbSo_3 ■ **■1i 4_ya->Lj myoepithelia! ^*L*jyUo L ^Ł>. 
JS3j * (22 J£2n) - nł ^4 4jj5La septae j-yaijja „j »_> ^jx. J 1 ^ń m j ^jla 

.terminal interlobular duet 2u : s^nfo jjrtJ j3lx£j)Jc 3 3 Lii A_ r-Ii] 4 -uLJ Cj l łjl£* 3 JUL j ■ *-"■>** 



+ ( 1 ) jJbcil __„J ^. J U 1 1 - l_i 1 Jó^h.V . 4^J ju O Jul ł! 5 jjj-o (22 J£jl ) 

(4) c^J óa rrtj . ^ , ( 3 } P JUłJl -~>1 l^j Jij i ( 2 ) ^-s J-tilaiuł^ 

(t>) oL^OJwioiJ^ Jrtj 
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v£qjjUI i_ > j ml u l i jLdirJI 



* * 

JSJJ i ^LlLqJJ * 4_! j^pjlLJ i O JJ JLj ^ ę Lol 4_U jGJ l J JlAU ^ ^ i ■ .■ * l i 1 - d Aj AU £j\ j^Aj l 

■ ' '■ * f^LflJjl £uq iJIjIjjjuJI £Ju3ł i ttŁush^k JiJlc <UląjJ1 Cj1_J j rtjl lu^Li. 

~ ])Lllu ^ o •**- ^- l> 3Lj .^yJ l ^ jJj Li I Jl&j i ^ jCJ I ^ 1 j-Av 11 ^E-LuiiJ l _ł l J> jO t n Ł * ^ U f1 o- i ^J_t£'j 

. aj 4 *JUj 5 . d-u^j.! j^ < i. A U 5JL>Jlj j^j^JtJl 4_uJCJk 3 jJJJ ^jJłuh. 1 II i—illicj i1 3^V 

. 3 J**Jł 3 juUI Jj 

^UL31 ^ijJLlf 2 J 

* * 

JiLiu) jc_gJI aheoli *”*v ■*- jJi^3 ■ ■ ■ * *Lok U jVń 4_ujgJ1* 3jJL)1 

i-juiatJl U$J2 * 1 ‘ ^3Ji3 Jj** Ł( —^SjlłJ i j^uLjiLl JjtiJk 4_aojj (24 

jbjjj .^LkjJl SaAJl ^ prolactin human piacental lactogen 

t «. # 

LAaj l 4 łij M.l l (Jj * i 11 Cj ^LyOjjp*- Sj*a .U Aa jjJu 4j k ć.j^ Ł Ja a J l c. Lo 1 [ 

-=—j) * U^H ^ 4- ^ t -cj uJL 1 ,<^j "*i 3 l ^ ^ i^ "i 1 i^ .lo> j 1 ^_C jJ l * i j ■ -i^-J ; i-iJJ 

-Jfc J: JuC. jljjJ 4 j ijl iZjL*_cj>o 1 ^ jA SujljJB^ Cjkj^ąŁfi Lł^Ł>- ^łil iJJ^Lso 4JLsJl aJufc 

j.^^lJu-ł 4 ł_jł_lL>J k jłj jk 3jo£ ^LAła * i ^ J JLii£. ^ jto-uj h ^L>Jl i?Ju* (Jjp^ l JLUl 

Sjh^-lj-4 4_Lvjj_fl j^_ < _ mUJI i.J> ^i j<: iAl lk JJ-uoJk 
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j-iC i eL iJ~^- 4iL&- 4^ JlU^ ŚJLłJI ^K-JLł (JLiLsj^j (24 

^Li3jV1 5JL*. Ąj,* . (jU^j ‘Jt^) jJ^S - L ^j^ Jh 4>J1 SJL>. (jryij ‘Ji>0 Siowij 

4._ifilM ł-jI^Lł' 1 Ti>V , y" }j2u$ l J^ą* a ^ - "■ • L^j£ 

- ( o*s %}) o^L^s^Jł ^>a]u 

c-^Lbaj VI ^LLjI w^S j^j 3,/ 

CjIjJLSJ! Ji-lj Ą^J L^ijolĄj 2L. AjJJłjj ^JĆJI LjŁpJI t^j-U 

* 1uxa^4 ^LSLJi jutjjj 4 jL>UJI j * ‘aJL^-H ^ju& . (25 JSLjj ) 4j_LJJI 

.aJjLłj_ 4 triglycerides a-olj \ ju^iu^-lL* L^L>.i ju a * ^Lł^-L ^l ^ N,*j~j j ™ 

vj^a uiU Litr Vt ^1 j^b A-UUfe^a ^jj5j \|->» 4_łjLJL!M CjljJLdJS lIjI^ jJcLdJl £JUb J'Jm2J J 

A_u JlL) 1 J Jutil A_u^ł_IaJl h ^Ł>Jl 5j“^ tZi\j jją& A.A l ^ l * ( 26 JlSbli ]i b^jA^Jt djjj ^Jt£i 

^jh 3 4% <. »-lL>ji jl. .4^Liii oLujj^j /j^ *cjIjlujjjj 

(t_x_jiL>Jt j£Ljjj]| Ji^ Lą_a£ i&Ln 1*5% CjLijjjjjJI JtSLliJ WijJjLuJl 1 Ji_A 

. 7 % 
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osliiiLuJI jLdl^JI 


’s&*śś&k 


■ 


**» *v^ ~ *3P*-* fł vO 

' J?S5|E2! ■£."* * 

eonnecrwe T 



Intralobular 


Afveoli wth 
secretions 


jntralobular 
duet wrth 
sacreitons 


^Jimlll Jaz*-*b' #Lul 4 jjS oi ujLa^aj "lN i JJf-iT ‘Ló^b? (25 

■ i..^j, ^ ^11 (jLi y . ^^ r' J^i - i j i jjV i_j wi y . — •*■ \! ii , i ■ i,- ■* 1 - i y >>' i 



3 j i,4> jJ^ O 1 i kJAM Ja>V j ^ ^' jL uj] 1 t4^j JU 3 J£. <jj 1 b y^>J ( 26 J 1 ^A ) 

a S - w J 1 J; Ljj 1 -■"* V . ^iUjb , Li 1 \a 

ajjt 3 y*is 1 Ą— jlc.Ll^j 4jLóc £ b y_is <ji»i j,j ^ uLdi. l> yjj' a juł *l_ ^ ~ 
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346. 


350.. 


. J-Lcl l i d 2 ^ 1 1 .1 1 J-i—i_J1 .3 

.J5LJI .4 


33 L 
342.. 


. ^ . -'T > ^ . 1 


r d ■ I . .. l i" t i ■ " . ■- . li l . 2 
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16 JJilJ L^Udb^fj 4-lLuiLJj łUjIj ^_l. .j l j~ 11 J^julU 

4 ą\ ŁrłLuJll O^jJusJl Lal jJb d ^ ^^TI 

^IkJL 4 jjJ_U CjLjI l 4 j113ła jljua i4 _JLluLjjJI JJL*Jl *JjJu \ut& CjLjIj_ł>JI 

, Lł>j l > - ^ ynJj j 


Testis a< ^ ^ u. 1 

.ęttjjj 2.5 ^ j-*~ 6-4 ljv _'^ ^j ■ j r>>f łjut 

4 Irtjjf 4! j,,, X j, dj ^ 11 scrotum j 4 <ntI ^ ^ 1 ■ l "j^ J£ 

Iju4> ikliijj u^LJI ^ ^jUU (2.1 JSLi) tunica aibuginea 

%jjjjJ ł f^L 4 3U jU 4_Li UJ\ jLiiJ < ł m^ 4-i-uuJl >—^S^L-Ul 

4 j f ^i Wl j(uui ^ r f 1 jTt sep tac 3juc. ŁiHiH ilu jjo juajj . mediastinum 

.(2.1 JCi) testicular 1 obuł es 2j.^yi oUuoś ^oj JSLjJ! 4 ^^ 3 250 



membranous 
urethra 


urethra 


urinary bladder 
prostatę 


ampuEla 
seminal vesrcle 

ejaculatory duet 

bulbourethral 

gTand 

vas deferens 


penis 

corpirs 
of penis 


corpus cavernosum 
of urethra 


prepuce 


glans 
penis 
testicular 
lobu te 


lubuli recti rete testis 


— epididymis 
hard 

-—-ductuii 
sfferentes 

i 

epididymis 
body 

/ 

mediastinum 

/ 

/ 

/ 


tunica 
aibuginea 

tunica 
yaginalis 


(jJ-wrLljJl jL>Jl C>Uj(Ła (*-“J O JŁi) 
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Xj jjJU ^ ^ i I jCajl JJłvV ♦ <4- ^r* *' ^jjjCs *2jóy * ^ iJ^C ) 

I u ^'*J -"■_'V' —3 jrtJu 1 j ■ ~■ • -"._ ■-' 1 


seminiferous tubules 3u^i* CjUmjji w ^c 4j2a_s J£ 

^ j in ^jJe ^ J- 1 ^ - In.^ jjt * £ 1 Ji5Llv) 4~1 

,testosterone uj^ j* (6-3 J£c) Leydig cells £ju¥ UiU. ^ ju 

Seminiferous I\ibule ^>iii LL.>ĄiVt 1.1 

70-30 £*u ’ r.'.- j ^_l lć^i tl £_ ^ ^~ 1 1 3 j^_ 5 ^^JJtl ■ - j .^- j :V^ 

t tf 

3 Jkjw Ijj i 5,1 Cii nuj^ JI^IłH JJUbj Jjus- ^ jjid jafcj JLim 200 j>jJcxS iijjj 

-j^zj jL>i_j 1A"j ajC11 (j■* k — 1 a_LA 4 jL^_i JU^j* Jjmjs 2^0 

^ J*-=^ ^1 i {1 J52i) tubuli recti 1u jSł" m 4 wjLuU,U > śLLlA ^ j. łTi i iMj 

3>aU* wLo5 epidiymis i\ J rete testis *u^yt uui ^Scl 

7 -j.olL włLlUI cjL^^I .(1JŁŁ) 20-10 Ujjuc. jCj ductuli efferentes 

- 4j 1 Mi rt L7 j5c_lwjj l j.j d j ,^-> ^ 11 śŚuJjj CjIjJUjJ > lJ-lIS ^_LulJ ^Lo^Ju ■ L~*j - <jr J* ^ils 

!>Uo t ^jjl dćlCśl iAjJL^o j- i£. SujL^c. 4jjM--= ^jk* »" L^jLs ,^> T i CjLajLcJ^ Lol 

<>ir Cal j r nil 0jL4> J ^L^jL 4j^JU1 CjLjIjjaJI wJUgjiJ i,Łij i nj 

*£ l f ii id 


h“ 

























L^-ćj^Lsoji ŁZjLj Jas*V i^jjl 9 Ąj (3 (J£w) 

**Zj\ MMlVl fl ju* jrtj ( IT } , ; _ J j_łjJI* ^j*«JJl Jai.V k±Uj& + ( S ) ‘Lj3-L«h J-lłU IJmJ*. L^Uk-l Jjj ( L) 



^jju-Jl 1 ^ Tr j! ■ In j SjjjLfl CjLm^JjI JrtJU {4 gJSfeW ) 


























\5j S K II ^ I fili ■ VII ji U 



4- f Luili 1 Cj )LdjJ l Ja^V , I jl ^\a 1 c jl^ j-ił 4: j $y a i ( 6 J£ n r ) 

. i ■ ■ ■ <ti ^ jjV 


Ł-LŁ.LuVł jt LL1 

T^">' j£j Jj 4 j_L£ l*£ 4-it-iiu^ j * ^ Lisi i ^ąjuJJ l ^y& ±-3 Mć, \ < _ij mjV1 J1 

jjs cjlLda ^ jj £' j 1 \ L-kJlijj gcrminal epithelium ^^4Ła 
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L^j l a i Ls julLmjS i (/ myoid cells <LlL^c b.yj* iJT }\ j^-jm , ^ j_Aj.m 

* , # 

gr j »ii iłł Js Mi~n j . duj_LU Ćj\ m ij )Vl ^ oLjl^_L>Ji ji.} 

tSertoli cells uy& ^1 L&Jb, jlla-j supporting cells Bj^Ui l^u- ^jilt 

5 ^jA^u ^ ^Ił_^ jj^j spermatogenic cells *ji>* 

4 J _\ą £L JL* A jj LłLq 1 J-d L ^A*>«J ! Ó jjt, ( 8 ł 7 jJSuLU ) ^jJU i flj_>0 

.spermatogenesis 3b*Hł Obijał 


spetmafrozoa 


cylopl.ifi iiiic friirfijes 


Kile łperntarid 1 


mitdsis —-, r , T 


V '' ł|> 



e.iily $p#fmMi<i$ 


© 3 \'J 

© secaml-ny 

^ s p e [ ii i a*o cyt es 


ptim-iiy 

spjeimiifocyle 


filtr 


m-- .-;■ o»j®=r 


I .. f _ Y1 , 

>*v, ?%.CapiHary ™* fe 


T.. _ 

,v r Capntóry,^ 



Leyiltij cdlś 


-^iJja jlj^. ^Sjj ,jrt_LJ jŁwj ( / w l £,? , ) 

Spermatogenic Cells SjJjti Aj>hi UMitJi A 
<JuL_ jILg 4 jl of Ą- ^ Ah4- j .J^.(JIogj (jr^J * CjLj1j^>. Lj^Lj>J 1 a JJb 11 

t * 

i 1 _ ir 3-jLAjl ł-jjrfłJL j^-jj <spermatogonia ^ tj_p 

5» 

^ycriii u i^LJl jJl£l& . (8.7j£jir) lim 14-12 1 l j 1 «»* *j j* 

^1 rnnłVL j f ul (j! Lali :£)jjL_iŁfl SjlJjJI Ly-AJl £_mAj A juc. L^LiJi 

L^Lk. ^Jl jk^ia ji i (A Wij 4jj-uo L>U) stem cells Lj^L>> l ^LuuJ 3jujlc cjIj^ 

*priniary spermatocytes Vi^ bM* 
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( LS ) u( 4 ) a j/ŹL-la Ojjję. ,ł_j J ( 3 ) Lj ijjUJ? La jJ [ 2 j i_jJ*l 4 j_^JL^ U 

J1JL^ ^ J ■ ■ ■) J .I.-U»TI La^LśJ 1 . ("ST' J dj^u ^ZjLjI j JJij jj (d] 4jjld ^iU 

■ J^iirV I ^-Jr *11 ||^U jjki j^Jp 4_J^ Ja>V . ( IT^ ) jjLjJl 1 ^ _■ ■■ ■' lj i_<_ą_L_u'V I 


(meiosis I) JjSfi .^U \ «LJjV1 SjjJJL! Ly_aJt j^l 

^ (IN) ^jUV1 jjjJI secondary spermatocytes lu^D ^jjJU biu 

—i ' t r ttj L>Ł>J1 yj ^lr> r Jt-j .^jLćJmjjJ jkSJ ! 

** * 

—:..o j U =ł! r rJ 2, J^lj^ 3juu L^j Lc i^j-ujjaj. i (8^ 7JŁi ) Lł-a=j>» L> iL>J1 

LJł.rtJU ^1 faiJłjyi JUj > Sj-j.aśSiJ 1^4^ 5uj) 11 OJ Aj^LlJl 4jjxU Uy_>Ji jjl OjJ ' j_^vi 

jjlc i spermatids £i>Ua Jfal 4^meisosis II ^bJI 

^jj.m 8-7} Uo jJcłaj Łjill (IN) 

»( 8*7 ^JSLui) l y j mjV1 

^ < I ~Oj *4lills 3j (JJjyj J^^4J 4_}^2 lLI j_j^LlaJ! J^<uj 

*—£jA j_UU J i^JuLuiAj ^C-L^-uiA LŚiJU^ J^-*ja j ^»" j jjru La 1 ^Ł&Ia 

^uł>* 4^3^WjHi łfl ^ Lal *(9 JSL^i) SljjJl 

jlajL 4bLi>i kpllj^. ^Ui ;ł ( L ^>J^>. 3W^ l>^) ^crosome 

* (9 JSLo.) ^lli <j!Ju j axonememitochondrialsheath 
WUbletS CjLuUli _p\c- CjLlujj ^ 1 ^ j“ La£ .^ j: ^Aj^Tu.i.nT 1 ' CjLit^aft. ^1 n < 4 

. 4 U j .ij ji n n 3 ^yjl^ (_jl Jj ^ JjjncA J[^>. 

■■■■■■HHBHHMi 
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4j, Jtftjyft Oj^iLs jjJj. 3 jJLlA AjjJ- 4 iijito ^Lfci (*£g (9 JM) 

(4) (3 ) ^r*i aLus^j (2) (W>-j ( I ) JjSj '.mjj'^ ) 

(10) SfcJr *ś ęŁu^j (9) jy (8) m : iiii 4 j3 ( y ) jy jjł (6) (3) 


kZjl3ljjp» ^ M L-* U J^LsuJI 0^ łJć^^4j LaSji 

^ * 

acrosome _jj SuL^ sijdjj t5UiVi X£jz*. cJLj * 3 ^*^ <j3j ^LiIls 4jj 

ÓJu?>U ClIjjJuJl ^ CjLurljjJf iZajŁX t jJUj ^ ^ r^-Ł^y i JlLc. 4 '^JJ, -■ ' i d jlc. 1 1 * 1 *S <13 oLojJ 

.^LuU^l Ą- La oj 64 ,jJf1jpfc. Jjjj> *" I lU <jjMLa tljlul^jph. ^Vl 4 jjJJ,1 ; 

Spcrmatozoa 2u&l\ .t 

^j!jl ; ł>J' 1 Jfjjia *Ju_‘ Ł( jL-jV' £_j ,4j^_LU CjLjIjujJI JLjJ^j <LjLojl3 Lkjj^j L) >Ł>J ^ £Ju& 
jJL Lg.^ ^JLjuJ ,(10 JSLuj) JułLj jjJLtj (jAj ^lAll łJiTH 60 ;jjj. 

4jj^_?eJLl LHaLjjlijiJLlI ^jujjj Lo£! ^jjLU (jl_^p>Jl L r Jt d^ 

0'irP^* tj*h 

* * 

4_Jl jJaJJI jJ_ti 4_^oL>. ł J^Liif jJ^Ljji i 1 jig j'y. 4_jJ| Ł\ j Tl jlIct Lj-Jsoji ^JM-IŁ J 

J 3 I* JUjJtl A^jL L JLU«|j 4^ (JJJuJl Ly 1 *—*>*l^ ihill^ Q 5 ^y Lj_U 

j^uLaji^^ Clij 3tjp £}-« ^j-^ljJI ^« j J£L!iiuji, pin 3.5 ojk .łś ^Luj i [im 5-4 ^yu 

J™ du> implantation fossa 3>^- ^a <nj jLdui l^j^. 4 . ^kjj iuł 

^ uLjLojJjA (11 3^-uj ^ ^^J-1JI ^ua, lila ^ U>j .I 3 )L)lJ.~»J \ Jlu 5(j 

, 4_a Juó_a £ l^ł>j d 
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|p-— y] vLk> ( 1 ) jjjtl I łLIc Ja>V »Jdlj Ą. j ^fefcS L«£ ^^jji juj C 10 ) 

_^UJ\ (6} ^il jJ! (5) Sl^OHj (4) ^łjjl y^iJl ętóJt # LŁ Ł s (3) ^*SJ1 fu-*Jlj {2} ^jUJl 

(12) JbjJij (li) (10) (9) Uj(8) k-ji/Zyji łwAjJJ^(7) 



,-■ L .'-c j' ł-p* ( WJ ' A ' ' J '' i ) Jj j 4 j1 Jj a _j*i I _J jJsLL M ^“tlu ,> j j_._--> (ll ) 

P (m) Lj_uj£ji4i (ax) ^j) *s**- i (N) ((***-) 


V 


1 
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4jj! jlj jlLc jim / Sj2a£i £JLu^ JJ.IT1 55 jjL-ujy! Jji-La 

ij&Aułji I ^*łrtrtt 1 u ^ J UVi i e \ j^ąj 4 j M 3 ^jjs J^jd i ■ CLL4J JU£ um 0.1 

* (10 J£Li) end piece ^u.zn j principal piece au^u,Vi 2uŁaSłu middle piec 


jji ( a i~ T-i j<: ~i ^ \ i \A 


jJi (IłU^u^! ^ doublets wLuLD ^ axoneme Jj jJI J < .v.j 

* 4 

jj^Crlji 4 nj^.Ti ^ CjI m n tVl 4_uLu ,;J£LJjji i JłuijJI ^ fljjj ^ JJW CrOtllblilC 

4-uijia u j$tj! ą^LIoJI Jjj^o Js^X\ (13.12 J£Ld) dynem 
* * 

^_a LJI 4 *, „i j^łL 11 juŁ . ATPas ^Jh [ gjj& iL £jjo 4^11 

4 « 1 ■ 1 * UJLj + ( J^jJ 1 ! 4,aJuLa) ^j.IfUr u ^gJ 1 4 1 Li a t1 A_ - dPTISP fibCfS 4_3£1 

principal 3Ufaan jj_m fibrous sheath jl*cj l_^LJV 1 *jL_& ^ 

,(12 J£Li)piec< 



£ j Lu-: j O-u. LuVł ^ j U. STI j w . L* ■ . j h a »L-.S11 j^lJJI ^ I L £ 1 2, jJ 1 ^ rii ) 

(ni) LjjGjSj^ił (fsj^^jji juiJij (df) ^ijjł 

( JLaisJl ii Liij 
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Ul.ijfrjt jlJ_dJ' ) J^i^ 1 J £j ^ . . r j*1 J,) ^^ a!' 


Srtoli Cells ^>j j-m Lj>l». .£ 

4gJU iii- V-4-J>jJ * 

l^jJJL! < , ijijłjU bjuilJŁ^ Łsaujusjl Lłj«£,Ij 3 j^3j3 lJSLuJ^ 4^ajjA bili aj ufc 

— iliJ 1 jj^aj 4_uj i Cj I 3 jlc. L iliJl , (i 4 JSLi) L^uLUjy^ 1 jla L. jjJł. 

^ji l j ^ L-Jjs 4jj j ib j 4 ‘n j |-,i L iii- jj * diiliti I Lfcju Loj J>-1 j-& 4j^H I 

— i bjjbj Ł<ł ^ V ^ *b 5JL>r LjJuj^jILła 3 J_c 5Jsbi^ iS^jLŁja 

*(14 J£Li ) «L=t-bi Ij 4 j^j * L Lu 3 jui L^Jjg jj_u 4_tłi 3 La 1 * <2j &j 

flght ^ 4 ^X 4 .U„Uj|j j <j^jlU biliJl ^ji.wa JbLc. 5 jj \y ~JJ Liii J i^i~m 

jiM ,(I4 JS^L) blood-testicular barrier ^JŁJ£ junctions 

bili Ji^jJ njAJa£ £- JL>-jj JLfl 5-aLu .j-* Łft^liBU bjJLl! Lilii 1 ^Q-=U 

JjjJ i L^JLu 4_*iL łs dibjjl jJjmC-s ^n r ■■" gap junctions <UflAił JaJljj j*jlC, ^ 

, <bj_UU LiliJl A LłalZjI 


■ 
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^Ujm * łjJ łj UJ l 1 li l ■ lxfi U l j d T a 4- US ^wj ( 14 JSUu ) 

JoLuill \ JJb 14 - ł ■■ 'Jj Jh^j v jJJ jS . qjjJLL 1 L^LpJ 1 jj Laj ^J)-lA--*J ^jl 


(gSjJ joM Uy>> L-ijUij • 

& 

: 1 ^ ą A1 i i-Ju LLsj 3 Juu b ^Li. ajJu 

. d-tj 11 \ duJujjj L*->-a j4£J * i 

.UjjLj f-L^Zul Jlłj 4jj_2JJ lZj ! Lj1^_jj>iJ I I d^-j^Laj ^ jJI ^.J-N ' f ,H ^ 1 3" .CJ 

. ibjJJJ wLlujiV^ -> bfcj^^jb SujJjn cjljl^j_>J^ i^-jL-Łuji JU^uu 

lŁłGjj androgen binding protein ^ajij ^ehj^j .j 

. ^ JT bbl ja-11 Jjj^5b Ji.tr) j hJ jjjj.U tiilJ^LidUJ 

. L y_i*J l dJJj I Lg£.j i 1 ł>* Ijm-j łiJJ jji <Ujb_t l iHibtju-a-J 1 J 3 ^LLa 1 * 0 

3 jj-i <Um ii FSH (jjjłjjk (3yJs>[_j ju-S^ 3 Ttj^j ^jji inhibin <jjlaU*ł u>*>* *j 

0 Jl^J l U . i>> kJlU J N 4_1 ŁjU i L >ISJ I ^Lul3jI 

InterstitialTissue^^Jł gj-ubtft 2* LI 

Ly_i.^ j j.- 1 -i^ 4jj£i Ly^j dj.j.j! by>. ^jjjujij i ^ * /juc l^i I ij ij ^ yi j^ 3 ljLu 

v j -j \ 1 r ^.- 1 - t - u - U ^ i Juli Ą— 4j o_j jJ 1 0 1 1 o. * f 1 li) JSLlL ) 4_ijusJ 4u£,_ab 3 jubalLa j*_j-C. 4_*-i_iJi 

ći\ ij m oLLu^ju »ł Jjjs i3jMj£UI luLjjjjJtJJ !b 33 U 

















v5j-~kiiJI i s >JjjjLuJi jLcftjpJL 


^ (Id Leydigcells jjri-yy yyi^ i!Jr x*jJl ^j■ ■■ Ą- j$ l^j Ą-$ »4jjjLJLI 

' U3jS‘'“S *‘"" US^J^ Ij ^Li*J 1 (? JlA , LijOJ jfS^jjja 3 JlCJ p L-aJla 4jjQ j JLj[ d C.u“, ^j)~i i 


16 



Jo V L jJ-J- y g T-.~! J ^j-LljJ ' * ' J ■■ 'T 1 jj ^ L-> ' I ŁLjjJa o j j *»■ * 3 JJOJ3 (15 ''' ) 


Genital Ducts cuIluLuJI oloiSJI .2 

t u buli X*±2 uluśX\ ĆjLujjtiił Jwij intratesticular ^ 4 —y o'>L 5 Jl ojla 

__ <aLi>[. (1 J 1 A) ductuli efferentes SjjUaJt Gyiajy rete testis 2 SUmj reeti 

duetus epididyniis *Ua J*Ajj extratesticular 

. (1 JSLL) penis urethra j-d^yy vas deferens 

2u^aś{J1 Jt^-1^ wt^Jułlt 1.2 

* * * 

* tjrtTifutł CiLu^mjV I ^ * < *■"» v 1 j r j, J|S j^ILu iCjLiL>r JiSoi/ O i j Ł u j jl^Ij 

^_jjC. < fi j ^ Lióa ^_j j .Ł -" 4 Ju ; ( 1 6 JŁi J i Iaj < iij -n,_ t a jLIo ?j j i n i ^JSLjIłjj 1 

—5- a 4iuij j- Cj 1 jjl£ t rete testis 4LuaStfl AŁd _i CiUu±^l £j_A - r . --." a 

ftactuli efferentes SjuL*a Cj LlI^ jJU .,~.\\ 4^ jlLojj - •_- ■■»* .*c^ ^ _ h . ujj ^la <~ j* 

—L ^ \ 4^ * 4j _l^a jh-tc, d n( a Lj LsX) LLij Tjjj^ruj 1 20 — 10 La u jjl ^jił jjy 

mi i Tl ^L^jIj 4jj_lii tiJjJtj ljl_u L^jIjj^Aj ^j-L^ (17 ^J5Ll)) 

— .“ '1 j^jo_U jJ f LuJla 4j jTjl J 4 jlL j !>L>- T^ja ^ 3 iU L^J JLo_j_>u 4j Jlc(* 4ji- j rt 4jJi jLułL ^ 

, (2 JSL^i) ductus epididymis iui J^rJ 
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Jb»V ^ .. 'J J 4_Lii ■= ■ j; >J1 \A ^ 1 4-iJj^a 4 jjh^ą- 4 3j jh-3 (16 * } 

jpjLU 1 <4— 1 j; r ■-' ‘ jJ I J j VI 4. ■■* ■ ii _4^LLs tu—>_: 1 



jLUli j^Iju 4 L,jU- L4j ^leu 4_uj-^ * ■ j i T ° * C 1 7 ij ^ ') 

^ - 1 _■ '-*■■ <j'l£ a ^ I LL^ 4 J j ^_ L j) k Lii Jufe^ jLqJu ■ ■ ■■ * 


a *i ^łtjjuLn 22 

epididymts j i jlu cL_ jjnu] aj^ ^*a ajjjJJ oljljjjJl 

.(1 J <LA) penisvas deferens JSUJi *Lcjltj 

Epididymis£j>-Ji 122 

l1j1_jIj_j_>J | ^jjJJŁJJ £_JjqJ-J (J iSj* J y *jllLs l 6-4 jj-U 4Jjb 4 f l_^_U>_1.31 I JL& 

(jr a>) stereolcilia lija! J^słj (_*jL£ ^ ił iU ^j^Ua n < ii m^ Loa ^ U m ,4jj_U1 

* Aj - 1 1_4 1 ~-. I i Aj jjl J Aj Jl£,L^ Lj ^i_> 3j^c JŁJuTo j * ^ Jy A _ L J 1 jj A.iijft JlJŁ CJ IM a ^Jlj A, i ~u J 
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; a .SljJJh ^Lsyuas-i AjsLiiali iój^jŚ 4_ju!L>» 4 j-ó j^ŁłJf Ju| 4^ i ~%i 



j^Lgj $.l_ju^ ^jioj 4^j jILjJ li CjLoUłU l i\i<J£ Ą^. 1,1 1 i ł 4_j JlC. l_3J \ 


■ jj*. ( 18 w ^ ) * \ i a 1 A |-1 .^ ■>>* i ^jj^jj \ł t-i 11 x _LŁjg_ iJ i i-Ło Lj^^s , 4j jJJJ ^yŁLaJ^ 



.JilLjJS SI LcjJ^ S?L>oL Ji ^ l JiJ J 3lJJM-U £j\li \ŁiLjJŁU ĄjJuJljJl 


^j ■ ■■- ■ I Ia>V .Ąjłjji . :-1 _»‘•*- 4ijp%j JL.J iI cL, ^ Aj JJm^ a CIS J Ł *I) 


^ aWJli *LJLU 5ji^*n LiŁkJlj 


Vas Deferens JjaUfi *l£-yt 2.2.2 

Uliaj *L:yt I34J3 .ductus deferens 2 U 3 U)» suaii jiJ ^1 *3*J1 ^ 

>w -ic* jflkYrg « 4 3j4 J tU^Loi. ^ K m 1 ^ L"i i" i^_t T - “_^ "- ł (19 ) 

-■i .la I&J .lajao s 4 jjJU u-bLjVL 4 _tić. j ń i ^ ijr^S * 3 ^jj£ LjLju AjUsuJ^ 0 J»A J^Jcs 

^iLl*) 4 jjjI jJI 4_Ju*Ł*Ji L^ŁśJI 3 ^ ^JLlLs L*£ł 4 jŁ>-jL>- 4 J1 **■ 1 J 4 jl t^HiT ĄjJ^Ja 

- 3, IjJ-łJ l T-ij d. J.H ^ya A * lii L^J 1 t ^1 j 4 1.0 ^ jp>- A ^ t^s i I I ^JL6 i it *-l.J-1 a .(19 

jjJli jjLjJJI L*jI l£^' spermatic cord l5>hi 3^ Ujj. JiUJi *LcjJJ 
-^jLj jjl 3 crema ster inuscle 3 j- n*** ^ i ^jJJU j wJ _>j L 3^° ^ j j ^ ^ 

^LUl JSLiIjj -s^-SjjJU O^fLa- Ą~ 0.7^1 1 L^dliuj iuaijl 

Ut-^ ni\ LflSji .(I J^Ltii) ampulla ^jj ^3^ 

Jj CLu/jijąl ł 3 JL£ Ufejyuj 3ś-Ji£j S£niifl2łl Vesid€ 4lucijjJ l t_jlji«T (_ y-Ji7f b * 1 J £ . , i ~ < 1 1 

.(1 JSLi) ejaculatory duct^a^n 3 Ui^ * prostatę 
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' f 


.^«ru n Jr wiffiitiłte, ,'Łuc-. 

ii: 0 'i, Łon&uwfintf >■'*&; ■ 

Smoetti 




25 r« ^ 

.u, w 


*>' 

“Jfc, 

-■ 



V. Smooth Wuacie *^l 

. : ’ 

__gpttneiiuni ł&tfk 


/::% : 

' - ■ Ł L 

■fe:V;vv. -4 


Hpfc y 

Lyrhęjt 





■* 




p .V • ." \\r * ijp 

^ 1 Ł' - —InrwrLływof 

W| 'v . frr"'',v- LonoBmMnrt , 

*i SmooOi Musefe 

y. r\,-'v,'r' -f- •• • . ■, . „ iv 



J 3 U v Ul j s- ^ ~ ^ 9j£*0 {19 Ul ) 


Penis 1 3.2.2 

l (20 Hi j urethra Sj^ Lj.^ 1 <UjI m1 o>1j j <gmiil -j 


Uśj^i JjSLII £j_la (jljilŚ Jjaj jJLi (JSLtjJl j d 4. 1 U£j ^ 

Ml Ul .corpus cayernosum ofthe penis J£ ,Lj^ii 

corpus cayernosum of the urethra ^juj IjiU* Lą^ 41IUII 

*3 Mili .(1 J£^)gians penis «jW>an 3 a .W ^jJI 



Deep dorsal 
vem 


SuperficiaE 
dorsal vein 


Dorsal artery 


Dorsal artery 


Tunica 

albuginea 


caver nosom 
of the penis 


Deep artery 


Urethra 

Corpus 
cayernosum 
of the urethra 


^Ą | ^U rt 1 , ( 20 J StJ tf ) 
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^J.luLłjlII jLriinJI 


(20 J12 l) tunica albuginea tiiUli w *-»j i htś ^._^L 

3 ^- J , d ł s .\j j*_lc L^litj ^■La.-u iJjuoj (20 Jt^Łt/) erectile tissuc^jL^-uł 

* f.LxLa 3 ji ,>,<? <jqLu 3 ^Ljl lJlSIUj trąbceulać_j 


idj-LA.i I jjuć. (^jILsoj 4 Lli 4 j *n£ uałoaII 4 , a m\. J *^ 3 jd^-H JU-a-J 

_ j iS w ^ .U ^LLa ^' JjJbw I ^t^i* j 7j l^ i\a , c LuiLq 4_J,j-ćł£1 o* LJ ł j l ^ ,a Ljo r^.j mtJ 


--ić i ijf^l J^Jo ł±UjO£ > 4 <i ni >J 1 5 ]iU ] a Ą- iU ^ylj^ 

.glands of Littre 

-jjj 4 _jJ uLa JjJuy d 66 p artCriOS %rtjar (j£j! j*ut ^ t Jjjdj 

■ L -iaS 4 ąoJjJ ^jlsJ 4 * 1^1 * (20 jJ£Ljj) 4 jJ 1 ^ jLHl u_b^ŁiJl «L 


1 jj j ' L 1.1 - 1 1 jLaJJŁJJj . ^ V i , <Vl ^_jluuJI Ą— 5jjI;Lm3 

* (21 t 20 JSLd,) 4 j^jJI 4^cj1 ^ parasympathetic 

1 <£_, 4_ij^ajJt d if*S\ o^Łl£Ł*J <Liajl2Ji SyHipattlCtlC L^ijJł jL^s^l oL^juła 


q 1 f,U ^idu Jułjj -4jLusł4^ jjJIljJLj <L«J1 Sjbj 

- # L^jJLui^I 4jL>J * MjjaSJI -ij}JUja j£_1j 2 ! jjJaj jL^_>J l 4 jo jLłJI 



g coi por <i 
y c-wento s*i 

SP# 


Ęplt 




i. 


w 


COI |) 0 I <1 

Ctłveruos.i 


«TAfS 


? r 


COI|> 1 IS 

spoiKjjosuin 


jJ I 1 4 _lC. jVI 3 jv5j- ^> j , ■ - 1 ' ^ ^ ^ 1 ■ Clj Aj J S"^ ^ sjju*a (21 J^w ) 

( ^ 0 ■ - 1 } J| .UVI ■ ■ i ^ 11 fi . -■ ^'! i£i 
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Accessory Genital Glands o^-cLm^oJI ću-LluUjji .3 

^jyćj prostatę seminal vesicles uCLay jjJJI ^ J ^ 

.Co>vper's glands 

Seminal Vesicle ^ 1.3 

) 3^UJ l £ i y- l * i l lC LoyJU h ę^u 15 L,£j iii ,śJ_U JSLiiJl i j J _i_u_i£ r jhJ 

4aJjV' LUiJl /jjc. I J_2jlx LoLLaj 0_UŁ 4_jLLł_i JjC . ń ■ i ^ ^>. .► 'A\ l & j.~ j * ^ 1 

3 JlC. ^Lft-4 <— ^ILLłujjJ AjjJIjJ 4j$jLj L Lu 

Uljpd tL Jcuijj Ą£Lj*OJUQa 4 Jl±3*J \$ i^itn £j£L li l ĄjłlV^ ^Lł^-L <*JuflL*0 

4l2jie3 < uJ J> L£ ^ rt j W ^ j.t.u > £pł 4 j jull I 4 jL^j *( 22 ^ 

A-3c_łjLło 4i UauJ^ ^£u jj& ,3 ju JlL_u>3 <j Jj2,Lj£ Lj^Ł>. L^jL>u ^JLi i <Lij1 ^2 .1 iZjLłj_i_3łj eLJju 4 _j_słIcłi_lłJ ^ 


^LJL -ijjMJ ( 23 JICjIi) frl unia 4jli t's\f L^Li- ^yA 4_iłjAj 4 JLlLs L^j Jaj->u 4 j t_śLjl 3 JL£» 1 

.jjJJjJI Cy* ^ J J 
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4j^jp% ł Sjjj-a { 23 (JŁa ) 

P UJU k_śLj^ (OT) *j^..j 4IL>oj {H)*_jj^H 


^jułł Ljjaj ł4jj_UI oLjljyr-U 4 t"n» i,a L^J ?~~*1 J * Ł^jJ 4L*sj_>Jt J jJu 

^ijlj^l j< ^ ij .cjLIuj^j prostaglandins fructose j^SSji* 

g ałaJI JoLiu £>1 tjLwIjjJI O-LjJ JjLuJł /0% 

Jl>. ^1 1 Ju* a 1 a- w- -i I jJjt^ -Ujj S* ' *'3*' * \ t SjH LLJŁja ijr^ ^^łU^ołjłU 

♦ AjŁiGjji 4 u u i i ijr-Til i^jjfcU ^jm fil j <i r^j 

Prostatę Gland ptLmj>iłl Sjlć 2.3 

Julami ^-_ Lgjl^_i£ ■ ■ ■ Ł 3-~" j *~> ■* -i ''l i. -- 4_>- 4-u^jjl oj2l ćjtjli j 1 LtłJ>o 3 jJJI eAA j y *~ 

JOiJl CjL^JjO^jG jL^U J juijl ^ ln~f )~łj 

, (24 JSLi) main submucosal a-JpUkIi Omj mucosal a^^hIi 





^il JJU*t Ó3** i>^^° 3 4 j£ £j3_jH lj^jj ęł-*-0 (24 (JSLu 1 ) 

4jjjJaJl 4 . ji nl lj j 4^JaUm C*3-5 ^ L i * H, l^jg ^Jwji AjLflSjYI iaiilUj . 4_Jdlifci, I J JjJl L$-l3 JLs-jj^ 
d..1 ^' jlII jjjJI Jls-^jj 


Peripherai zonę 


Transition zonę 


Centra! zonę 


Prostatic 























The Małe Reproductive System 


16 


w 3 • t-* 11 Lagjjl jLłIłU ^ j ^ 1 AjJu LśtJj JJjU .j In ii U ^ 

. Joj-uijJI ^CjLaJŁji {JJ* .}jJUl Ą- *{25 ,J£Lijj } 

ł_£ LjJ' ż' \ ^Jjd dC Ł i~,& i Ą_jJuJfc. i_ 5 LjJ ' ^jTl^ŁJi t 3 ^Lu 3 ^C_£_uij OIjjjy 3 '' Aj^kI ^J? C.*. ! T._j,> A 

* ( 26 J£j, ) CjISLł^ Cj^ j .^L ^vtS~i,,U £ LljulLo <1 j 1 tóC, i-JiLjJ 1 3 JLC ^J 1 ! i 

3 Jl£L 31 j ,» X W 0 jut t'jułjj l 3 jJL -1 £Jigj Jo_łj>u <jajjuS ^1 .J->M rjuj i j I J^CLu *uli] 

*^JLjJ1 j& jJ^ Ą~ l a y_j.j_Ą ^\ 3 jul lig «ij < i.r/i~.j 3 jJJl p - “-y (26 JSLil) 

*&j*jLXj*a 4 j Jj. 3 jJLłj J tAJJ <jl 3 łjuo jy-OZ. 4 _uu-ciC l_bLjJL 3 jJLJl £JLgJ ^ 1 tt.j,; u r U Z j> juj 

*6,5 { pH ) 4js-jJ ^Luji 4 < ii^jJI JUlI 1 <4r Cj^J 1 ^lajja jj^jb 

3 j£iL-b' AŚ&Jua CjLsuJj^j aiTIYlaSC JuJUat ęcuju^ 4 Jufc ^julśuj 

^L^di ^ii 4_ &y £acid phosphatase 
prostatę specific ulli/j^Ji -i Ju*iiJ^ Juj^a Cj IlLłuJ i^^J I 3juŻ Cj**3 1 '‘Ji.JM-^ ^ 

jjg.ii.ij ^jJL 4-ij.. a 4jLusVI fLljl ,jV .antigen (PSA 

* <cb>J Uji $ jl I ~i* 

^ (jJl . d U Jii 1 .."i M L^ŁyJl tj CjIjjjjJjjJ) CjIjIjJsI Ą- 

ł 4jłCj Ucu ^ L_u_>. V' &j la jjl jlojjuj prostatic concretions CiL^a^ ^jj 

* » 

L>^ 4-i •(^ 1 ,0 LftjjI y ~jj i 4 iiiK~ £> ^1 1 ił^V1 óJuSb jt_L*L-eaj J^ *3j^llJU 3 juJ1 

i 1 

* j**+JU ^ ^ LtiJ JuC J I J: ■, 1 Jpi LuJ 1 ! A , ^ Lł-jl^* V' ^ Jtit ju&LuU 

fibromuscular M.^‘ V *° 

•«•"» / 9 ' i,n<,s 

m 

*^ y Jj |jp 3 fc*^ 2 ^w* 

.2® 

< ..csjip * 


fflu* ^ j ^ 


cJ 


.yA. 


fcrv 




l 2 W*f% 

>2Sbw*'t^ * ^ar^i 



LL!J'| Uj'i J d 11 duuj_uVł J jJu 1 Cl^-V - 1 \ ^trt^ 1 <_oj_U3 5JjM-J ( Z 75 Jf fff ) 

dUjk4j 4 ^u9-Vj£^ ŁJ .-Zr ._b Lą] 1 i j*a fljJJ' 3*4 *>Jj *3 JjmlUl 















Cowper's Glands >j>£ Sjuć 3.3 

-*jJjjj .bulbourethral gland ŁAUł-yt Suwjt Saili 3 ji jJisj 

*—i^-aJL 3 ja Ca>j Ij JA ^33 -^ \ -^.Tl A J! . ęfti-o 4.0 

J jj3J ilnji.it k-mŚLs 5Us ^j...ij 3_LĆ jjl&jjJ . ( 1 JSLi ) 4Ał (j 1 Ójn. 4jl Ju <jjs 

V * 

1 r^r i—j k4jjJJLl Jjąa 4^Ld-ir 4j^lit_ta 3 j'l* 

j>< Ijjss AjuJb ijlć. 3jjJl Ji-l-ł .jln^ntH 0 juałU 1 jGuwj . ^.LJLaj 4 _ł1£jj& 3,jlirtf. ULJ1 lŁ)~ 

3 JlC. ^1 ui Ajl 

Semen v99JloJI JjLuJI .4 

' - _ * 

- tjji L&Jl Ljj^GjI 4jJ^-1_juj ' JJ JuJl CjIj^ jj&Jjj 4-JjjJ-L 1 CjLjI l L!ći_lL> Jj\_łjjJ ^ I Juk jJjJU 
-J ^ i j l . ^ i*—i Lj ^ j3^*l>w I 4— LŁłS ^_». i i > ■ ^ ■ j 1 -j^^łI ^ J5Li_uj ^ Jl! i ■ •' JjLljJ 1 1 Jui L ~ ^ fl jijt_: I 

150 ijrjj 4-AJŚ 44^_lU oL^j, ->T! «i JLC 3.5 jjJIjj*. 4.3 J£> Jfi cL <J5L«*JI l JJb fL&j* jJLuj 

Cj*j! jJal 4 rr.iu Li>l^ * 3i«-Vm? i7.5 ;_£j_LJU JjLmJI ^Lj 300 j 

J-łL* 1 ^ 4j L>. t Pu3jłj \jjb 4jJUl12 Jl£.Lłju3j 3 JljLó ^jGujaU 

*i^_3 jJłJt Juu 4 jj_U0 CjLi \ ■ U ,1.1* oLojJmI ^j,~ ^j 4jLs . jJJ J& 


* 
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piłcgjLuJI Jnóll 

forJI ^^śłJI jLc&ą 

Endocrine System 


368 . 


349. 

AjjaUłaJI * JjłJI . 1 

^70 

ji , 1 E J JE ' i iL ’ & | n 

359. 

... . ..2 

372 

1 Jj fl II 1 4? J-l. ■■ 1 1 V 

£ Ah- 1 1 ^ / 

362. 

.. . . Lj 1 . 3 

j / i-—*....... 


365. 

. j ■ u ni . . . 4jT)jJl SjlłJI .4 
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i A i ^ II ^ i .-s' ' J JL*JI ^ .i T \ I JJfc żz_ j juj . 4, j l .^***11 4_jc id ' I ^J ’ ^ l. t . i i i i s- j j. j I 

OijLfj adrenal Su^iidj pancreas thyroid pituitary 

J*£. juOjija <(1 JSLi) gonads J^LUij pineal body parathyroids 

hormones endocrine glands f«*ałi ^ ^ jL^I Ióa 

.target organs 5^a#ui *uicSfij 

Pituitary Gland ćUoLiiJI o^śJl .1 

jJi£. (3 J£Li) sclla turcićH ^s^ui i Ą~ 3jUJI ^jla *_3j 

3 j_iJl 0.5xL2xl La-iL±-J Lq^ 0,5 L^jjj j-Ljj i^LajJI 

# 

<LauŁuij ^ juJł . hypothalamus *l$l\ Cim ^o^ni 3 oAj 



(3) ^LjiuuJU (2) a ( 1 } 4jualicjłJi i J » M ^ajj {Łw-J ( 1 i.Ji-ii ) 

(6) jiiijJłl _J (5) J (4) 

.jąs, j ectoderm 3u^i U& Ł O b J ^ ^ ^jja 4j^aUt-JI 3 _LłJ1 LmJu 

'Ł. j .u .u 4^>.jLiJI 4 j>jVIj Rathke’s pouch ^ij u***. ^L±Jjl (jSLi jj-ljj 
j*aJi (j,. (forebrain ^Uati ^ *jĄ j^j) diencephalon j_uaii 

(j£l jj^jJ.1 J—C*^ 1 <>> 4-j *(2 (JSLi)infundibulum 

, [ 2 '"’) Jd * ó " ,^1 ■ i— łjJhJ I 1 _LA j^siloL' Jjl 'V ■ i ęĄ_ij1 


£ * 

cL LUjLu JusJj . 5 J1" 4-11 4^ŁiujV1 5 Ł^AjI m ^o-L^ajt j jlłI! J.L^.^ ifl 4^jdl 
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rOtOJl ^oszJi jLriiri 



forebrain 


forebrain cavtty 


itifundibuluin 


roof of mouth 


pars 

tuberalrs 


median 

eminente 


pars 
di stal r$ 


Rathfce'* pouch 


Intermedia 


mouth 


I a ^ LrfeiM ajjji i£u (2 |JSui) 



_j infundibulum £UjJi Liuu* j^jJi 4jjaL3cJJI 3 jJlJI ^ f 

£y° usA? posterior lobe y neurohypophysis a.mn<H 

jj*ls y infundibulum km pars nervosa *>>*11 ^ju 

(•*«[ (jSSl j l- 4 >. o- 4 LAL lsLII *>>J' Ł y^ (3 J1A) infundibular stalk 1 
jjfcl JIAl anterior lobe ^#uSfi ^^1 y anteior pitaitary 3u*uSfi 

^UjJl Ja^ (^jJl pars tuberalis pars distalis *J*Ji :^a 

,(3 JSA) ^slaji 0 ^ Jjdl pars intermedia *J^fij 


■ 
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Optic chiasma 
ANTERIOR PITurTARY 

Pars tubcralis 

Pars 

Pars distalis 

Hypophyseal phossa 
in selfo turcica of 
sphenoid bona 


Ma mil fary body 
cminonce 


Hpothalamus 


Infundibulum 






-B«W 


P Q$T ER!. PP PHU lT ARY l 

Ińfundibular statk 
Pars nervosa 


^LL^I LeiVI Al 1 j/ >.^ V . jL^JL^ Cl>J_] 1^33^-Ła AysUt_L'' ajJti' (3 jJ-S^yy’ I 

v * 11 ^ ^ jrAX I 1 LaJuj > I ^ JbJ 1 ^ 

AnteriorPituitary 5 u«UVi 2 u«Lś»afi 1.1 


Pars Distalis 1 . 1.1 

LMi- 3j^a udJlZu^ <LjaUt_LM 3jjU' ęa-Ł*. 75% Ijufe JSLuif 

* * 

1 JL& ■ 5 4jspO t flnj ^■łSLlaL ciaLJh 1 <g nht i 7jh«^ J| n jl JjLi 3 ^ JSLu 


3u*it LMitJtj .chromophobecells SiAjisri u^yi :Ua *L>UJt ^ ^j^ji 

, (4 JS^) chromophil cells 
Chromophobe Cells 3u*ji£n u^ł *i 


JU£,J i rj* L ,Xj~ 1 A j ń\ Ljly.tl Ol ■ .^V 1 i 4 jlLłl^ŁJ l^_lV <J_U jX Lj ^ł_3>Jl .? JU& lZ_i_L 


^ <i~i M j . 4 j 5 *_lIs 1 j CjI ni^ : LlL&L-i Lj^aj t ■» j^Joj tjjSjaiaJl j$y lL L£Lmi1jJ 

folhcular cells AaJLdjpfep ii7 4ii3 4 jł 1> 4jz.c_fl_?c_L ^LlŁłusMJ 4-dkjlSJi Li^L>Jl fc** q 

. 4_jl4 Lł^ I 3 juij L^Lijt 4 j ii i \ ^j«Lc.^ 4^.j Ćh ,~n~ 4jb^Jo t d^Tł 

Chromophilic Cells £LŁ**aMf a^4i i 

v 1 < Ar MI 5jrtjUjJl SJLsłU Lłu i La 1 l^aL^J ^_ojUujj 3j j-L* LM>-H 


<£LuIr Ij >Ł>J I i?_XA |^JM_>lJ^ .Jim 15-12 L^aJI £JU5 r-jljJjJ -dA l^Litll 

CiG £^a j_^J1 ' j 1 JjJ d j ,> 'l> dJa Lst-C oL-lju^- 3 JLŁ s j,j X 3 jJ9^j 4_Luu>- 4 _jj3j ^Ł;j 

■ilrt i"ijh3 acidophlls jjHO VI wL?a : h _ T J ^ r \ i Ła.^^LJ 4 _i_3cJL 1 L ^L>Ji ^ j i h . 3 j ^ a 1 
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r pioJ I jLoi^i 


oLijjis j tjU i.v : i ( 4 i JS-ii) basophilic oL^łoj t orange G JiLa 4 a la- .iLtuaj 

PeriodicAcid Schiff^^Isu cO]j£ .anilinę blue Jiu 4 j.ac.Ls 

.PAS 

;Acidophiiic Cells 3u*ii uMaji • 

j i|im 20-14 c& Ujiaaalphacells Lifi LiLł- L>UJI «jla lp 1c. Jlkj 

Ji n~,C Ij .(jSj-.jaJI jjSLsj ol lbJ 'jl i£3J^ m ij IjiLiJI 

somato- ^- lł u^GtP ■. Lła LyjJl o a* 1..4 i i L7 lc. 

mam- ^aiu ufiUtfij growth hormone (5 jSLi) tropie cells 


. prolactin l^LkU jjti j>»j*ti <^11 motropic cells 



■ 4jjftLaVi 4 j^ 6 Lśe-i--' ajjj' Ą- i ( jłjifllmj u U A ) £ [ L U . \t 1 4~ń J lu£j I L^isJljr (^U 


I 
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(SG) . Ij gj .-I. J a- i f ijli- 4 jJJ.j^£J[ Ąjj^ZlJI CJJ-L-a (5 ^JSLw) 

(N) flljJJlj (M) Lj(GC)^^ ęŁuiL>rł 

Basophilic Ceils o^ijZU 3u*4i b>yi • 
5Jj)^<nł Uł j^j ^ 1 blue [jjj! GNl>JI gjuł ^i^~ 

a aa i (4 JSLtiu) ^ j jh^Joj ćn^ (JpoLł^-^ŁI 4,^11 L^ŁiJ! ^c. 

Jl^LuOJ 34»>U j thy rot ropie ceils 3 u3jjOJ £4^1 I 

Or^j .adrenocorticotropic cellsSu^^i gonadotropic ceils 

cJłjUdj^ 4_Łj_i!aj juc.lj.aU slułJU Lt^G-Jlj yU 4_ueJl! L-^L>Jl cjLŁ^ 3^jI ^3Llf! 
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r-ojeJI jLtim 



jjLłJl 1 Ij^-Ś- <GuU ajj CjLłuO 



^LmI j-ŁjiCti jjyŁŁl 

j < utw» >uij jŁŁ 

U3U*J1^S 

jłUiŁ 1 ^ 

GH >*jf ł u>* 

i*+£Sji 

J‘ 

nm 400-350 

somatotropic cells 

- . . 1 1 ^ jt^l J. J %- 

prolactin syjjj 

nm200 

^nrn 600 j 

^_Oi 

manimotropic cells 

jJI SpLłJI . ji-%. 

TSH *ujaj.Ul J^wkŁi 

^ ' “ JSjOl 

om 200-120 

thyrot ropie cdls 

d_s j j | £ 

% JiJł 

ACTH SLł^i’ 

J.M.LJ, 1 1 -1 -1.*~i * 

om 500-400^?^ 

~j *-~ ł <k4^ji,F LłiojJi 

3U^liEO 

somatotropic cdls 

—i 1 '.--j j—■ ^jj£j 

■Cj^-cU sZ.‘U^ 1 q 

j. /■ i 1 ^_u<aJ i j 

^JjV Ij^U. 

^ PSH 

om 400-250 

nm 400-250 

J^U*U biłijł 

gonadotropic cells 
FSH m' 1^ -i 

LH wł^jj^w .w 


Pars Tuberalis *JV ł 2.1.1 

4^£.jVl_l ^ ~ -' (3 ) 5 , I . . U cLlA Lis_2i! dli d *L> r rt . 1 Jui ■ ~*-J 

5 

i. ■ r"fc- JLLłj JLł^- 4r* ^IłUjj tLH j FSH i?L^L>. ^ia*4 JjA 3j 


. 5_s a_ń jJ^ 

Pars Intermedia la*«y i 3.1.1 


—3 jjtj V ~ ' . tljLi_i^>. _uil ł2Aj 4_łjłj4 4_j^Ls. jLii. d ' ■ a ^3“?^ ^ ^ Ćt?^ 

^ " ' p. * p 

JGlI Ldl oLija Ułj 4r Jft* 1 Ij-i L (jy^J 1J < -n. - ^ 0' J ł ^' £ j^d ^ J> j" ł jj * Uij Uo* 

-4_yo ]>Lii jlj_d L_jj*SLa ^ ^j_uJlj d jU u foIlłClCS .Jjsłjj 


Posterior Pituitary luh&£\ 5u*!idtfi 2.1 


i ^$£u >Afl ^posterior lobe u **bl\ a^UłUI ZjJJ\ ^ya ^j^JI Ijjfc jUsJ 

ji^ii Cm _j J*^"j ^jJl infundibulum £*21 ij pars nervosa *>£ji ^ 

__w=auiJ! ^La .iuMI* ^UV1 .(3 J£^) hypothalamus 

LMJ-J unmyelinated axons j^a 100 .000 ^ JSLii? ^UJt 


HH 





















Endocrine System 



JJij lLLSj eL Lu . 4 d j.> * ! 1 L>UJI CjLLuO Aj-U-OJłJl L>UJI ^ 

j^L»JU ^ j j ‘ ^ * Ił Nissl bodi^s ^J-um ^Lu^i L^J j^-c. > ^ u ^ *11 

Hcrrin^ bodi^s ^ l4j|^l j cjLl^^ij Ji5LL3 w^_> L^jLL^j 2L* ^ajłoj 

* (6 jSLlj ) 4_i_fllLa 3^u£ Cj^j-lA-uj MłJl j j Je Ł j * L^jJuiLli_fl 

(ju L^jJaJs (cjL^ajw* 1 ^j £jla ^jl 

SjJiSj^ 3 I d t t \ łLj ♦ i". 11 oLluaJI (jiŁaJj - d J j i śLŁsLłjO łTITTI 200^100 

.4j^ajJI SjajJI 


I „ <JjLa l i j*3 LoL>* ^ <Aj_uJ LtgJbfl J |5 i ^jUjdO d J 1 . ^ ♦ U 4_IjQ Li*Jj 1 L tyj** JJmU 

^ l^LJ! antidiuretic hormone ADH ^utt >* j/Vl 

J^JbL«¥dJfi j j ^ L _ T J'bjl I . ji _!■ J1 '1^*^ r LńJJ l | ,\'iC oU J J Ą-lŁŁJ ^ oLlŁjuJ I Ą~ *UU 

tlJji d^-sLi. . jijLąJ ^1 ful U oxytocin 

Cj>L^>_ptJ - U,J.^ J di di\ M L> tl j ^ ^ tjr^- ^ JL& Juójlj iLfUIl^ 

.4_uJÓJJ SjlłII 





.AąjjjłłII djjaLayJ 1 ! -j^a Sjj-liS (6 ’* J 

(jLjłj) Sj^jJI 1 (uę^) 


Adrenal Gland ćujkS^Jl 6 oaJI .2 

/jj.Suij ii 2uSS!lli ^LłśJI rj^a i n i^.i ^LłLso j 4jKU ^jJuJ! 5 juU^ ^jua ^2j 

5.0 ^J1 jl>> l_£j łIs LLu s i ( 7 J^Lui) d i x~p V[£Ll lzjI j d U.,. ^ ,^jt^ i ^ j ji j ' *jj ^ L ^ 
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ro-ioJI ajl rh*\ 


jT j" *1 4 jUj 


s^a 4.3 U1 a jlaSJ I 3 JuJ 1 ^jjfLuj * 4,0 ^ !jj>- U* (*■“ ® ■ 5 L^SLaj^j 

,(8.7 J£A) medulla ljITi *1 4jj£j^ łSkJUj cortex Sj-iari 


1 "7 

I / 



■ ( jtjMfcj') 1^3 ^ J UA flj (<jĄjoJ ) Ąj jJaSL* 1 * 3 JjlSI ££jj« J,*W ^buj (7 ) 



4jj-aLułVI tlłljl^iV! S jjJI eL 4-JJ^j 3ft Ąjjj^ Aj^^a (8 ) 

U 4 I 4 J£ ^ 

AdrenalCortex Su^JtiOt SaAli 1,2 

glomerulosa jjJbLiJU £jla^ * jjjl^-JI -śLłjJsIj L_Lo ^J 1 3 \ p ■ "3 *1 

. (9 JŁi) reticularis ^uSo^Jij fasciculata 3 uaj^tj 
LaL^L?, Akilij j 4ij,^ iC 11 cl>j 4xt l ^juk ^23 :Zona Grionicrulosa SLujuSCti i *ł 
sLdJ^Ul 0jjfc .(9 JSL^l) CJłj-jłL^J £- 

« ^Lu^L>, * LU 3 j,jI ju j=L. ^JłLljjj ^jJI aldOStCTOllC 
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(fj^) jLp* *ju*> ^ k -u ;Zona Fascic ulata V*J^ł lami *w 

i djj Ińfs . T l £ JULJI Aa Lsuj (j|U 4 l>>j ń A 1 mu Ijmj * ( 9 J^Lłu } 4 .ją-JL~i-i..ifl 

" * 

i 4 _jJjfc jJ 1 ! CjljjJaLdJt 1^1 U^L>J! 0 JLA ^j ^hjp_A_t_ii [ ~^J >* 1 j..' 1 > 

j^oj *(9 J£j^) 4ojj_iiaJl 4jj^»JLł 4ljtjji>iVit1 X, 4 j^jsł 3 Ly^jl H^JJjJ 

oLj^LuJI ^Uj f >n £jij,Itlt cortisol JjmjjjS* cortisonc 4^1aH^ 

.androgens 4u^>s jlfi ljŁjjm*^j^uj l j r l15.4L^-J l /j.jJi & 


^ jjS^Złi iZjJhllł ^ ŁJ±J jJI ĄjokJi ^ yjja tZona Reticuiaris a-S^ji *jr 

* (9 4 j^O CjI jmjuIi i g 11 VTi A <i Ul / ^ 4 jj-bv. J[^, r 7 n &j-Ak±& L ">Ł^ 


^jpojJb Jjjjj s 1 r ul a 4JS1xujJ 4JuJj 3 <_uJŁJi CjI jj-ŁłS ^ jN 1 b j)~j ■ - 

* AC TH Jk-uLaJ 4-)j> IS^S li I ójAh£ (J-a£. jjiijtJji t Jjj) i «jiJjSj 



4j j( *^ąjs Jfjjudj {_jL*ij) *U ji >IaSL51 £jjjl Itt " ł j^uu (9 * ) 

(^>j 1 j) La 1 J JLA Ą_^el_al 
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fOJCUl jLdm 


Adrenal Medulla 3Jdtft <_J 2.2 

—^ J> J * mi L^AI"h“~ j, it u£uul 1^-bLJl 1 £ 4^ - ł" JLl^ ^ 3»aIqJUI 0JL& Lj^LiL ^JaZLu 
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L>UJj .parasympatlietic ganglia ^ju ^ t zjJ£ 4_^j 

s2jL r^ił^l Lal *4 IłjfO CjLjjujj^Ji ljjJujSju_pa 3_Lc <£ LJs ■ łSjjut!? i—JLI^ 


(10 JSLi) nm 350-150 L&jIłs*Ł!SI<* 5jjIjJs[oLm <^,43 & j-^J 

^jLuSj norpinephrine jj3j epinephrine^j-ióJi SjJLJI <_J j jJu$ 


iri i f trt ?■ jo l cJJ jJ 4^t_uj ijj - 1 iX I j jj łL! Ij i 9ji_r*J 1 ^p_a t 5 » t » a >^_uLLj Li wj^L>J 4_i 1 _słj_e_u 1 3 


. jX . 11 


jJl 



(" IN j o jjjSJ 1 i I jj_ r 1 V ■»■ <u 1 5 jJu 1 1 —J Jjj 4_dś>J CjJjJj^ALj i 4 i ^ t i- ja i jj-uo (10 JSLu ) 

( ^ j "' ) 4.1 J—^ ' ■ “ •*- ^ * ( Ol } l r .l'^ ‘J, 1 


Pancreas ^Uj^JuJl .3 

^ ^CJfrl i ti i Cm"*!- jJT.r <_rH ^Lo^ju^ JjmL: BjUiJI ^LiJLjJ 

^JLŁ v js^ <£iLw 3^ .CjLu^jdij 4 jjjJJI AjjIJuJI CjLLpjjjJl 

jjlłIL tj j) j /t ii Jn^nill Lljl i^LĄś^j Jslcts of Langer ha ns j#jLłj^uV jJ^ l>* 

0 J 4 J w TJ :'"' ^ ^-JLłLui L_LjL0 

JULw) ^[ijŚJLAl ^jnilH £_ 5 jj a U a CjI ł 

i ^=~ LftJJLC, j-LajJ * ( 11 


I 
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i uro 200^ 100 . 4 j-uLjiIaJi Ą- 

-(11 J£jl) jlM < 1(11S1 1 $\LaiG jLp- 4r ^ ‘" ł bjLs* 

• 4jS_u^ L_^ l_jj 1 ^Jja 3djj_u_l£ SjkJ Jk->* jJ^Lj - Łu jU Lq£ 1 4_LJ t J L ^ 1,1 ■ ^ r- 1 ! 0 jJ JA <h\ IjJ L )Ł>J 1 

*§_, LMaJM ^4jjj^ LmlSLoj t <u^1a 4_jji LLa o^Lć.Lij j> q~ »“> ^Jl < 1 *" t^Lj 

. (14,13.12^ ) (D) 'Gli 3 (B) LLu j (A) Uli :L^i łU 2Uj> 



. * > l l l ] j- L^Jjp. j. Ą 1 . ■ L-k ■..j TI 4-iJ^ua 4 j_^%a (11 ) 

^J-4 tl?* - ((44**1 ) 3>Bj tł j^LjiS! mU ^j-LiJl f. jjJ* 



nerve 

frber 


8-celi 

(5%) 

(soroatostatin) 


connective 

tissue 

capsule 


{J-cell 

(7Q%) 

(insulin) 


a-cetl 

(20«) 

(glucagon) 


V ^ iA .~~ A j_ k xu 1 ^\ j i 3 v-wVi A ę^Łjjw j (\1 1 
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poJO-ll jLriiri 


A Cells Itf i 13 

i 4r bn* 20% La ^ ć juŁ Mti 

£jl£o Jo^Ł^a j 1 _> l_jJ L^Ja .nm 300 L^JLa j- LlS aJlł.' ^ lX w r i jl 4j jl jS^ C->1 i±y>- 

* iy nj ^ jJI (14 J^Liij^ glucagon ISjJb* C)3 mA ^^ i ^^ .(13 jJSLti^ 



J jLłJ (jJbjLj i Aj_L- 0 VI ^3JŁJ jj^ji>- ,rjjjSo JjJŁJJ i JuSll \ ^j1ł>U 

^Jji ti-U j£j 41 Ml b 11 4 _J_ 4 J ^bj jjVl <K.j mi Tl 3 jiilj CjL- 4 ^ L \ (>jut ^ jlI 1 IŁ. Ajjj-ujLo 

# 

^4jj Ij3^/I oLjU.^>J lj> ^Ll4>-1 


B Cells Ou b^y. 23 

* 

70% L^TLłjluj s_Lj 3^ Jj^ eL_ Lc^jjI L^ŁiJl iJJ-A 

-_4_LblLoa CjLu-l^ l (3 ^J 1 N ■ Jl ^^ł 5Ł_'_J __J^T - b >,.J A- b^UJl L? _LA ^4 JeD .Jj*J>J 1 LiU- 

insulin bn 1 cjIjjJj «j ^jSIj l-J L^Jj >nm 300 btjJ^ jJLj (13 JSL^i) 

3jJ 3 lj CjLwoS L^LiJl ajJt .^jJI A- r “ a ( l 4 ^ 

a Llujs- \ a A J ^bjj wka^ 4^ % miH 



tu, Jl lAJ I ^jJLjJlShJ 1 \Jf±^ ^ 1 1 ^4-uiJ (13 '-' ) 













indocrine bystem 
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jjjj ^jL (A) LdJ1> L yj*. Ą- jjk l£ ^_vb !yi ijptJ ( 14 ) 

(B) Ljj <uli- t j^J Sjjjmsj > 1 j.ą j^T I 4 jLoj il jitikjL xjLś 

^yjl ( |4^u1 ) I u± 3J i CjLuiii> mjjj*. I ju 3 4jjI ^J9 VI OLm>JI <ia>V ■ (jU*y) ^Ji-|L-Aejjjj* 4r 

5 U^~I I m jJjjjji 

DCells UTj bbb* 3,3 

aIA&j ^jiijLsŁLo o1_łj_l>t ,/% ^^*lj La 0AA 4 i < ni ^Jl_lj 

somatostatm jruULu^jLaj^u jjJu$ ł^LjSJI 

*3 JudJ <jjs HC1 j! jS[ 

Fb%*4 3 

J JjlII! JuJLuJl J^IIoj 3 * «L>ol5 <dJa-i4J tipi_ s*js J (jJjjlj J L^J Cj1lł_i_l>- Lj ^L>j1 £JlA ^jIoj 

oUujjj^ ol^ł/jL jlj^l t Uri : ^jjl pancreatic polypeptide 

SjIj^JU *L>rjJu_u^ 

j Bj A U^Li- 10% ^ylljp- ;u tlajjjj AjJhj j 1j 4 _j_ł^2lj^ CjLjI_^j> j jL>u 

, Jjjjv j igfijunĄj ^SL=tlJł ^libj ^JJS elu Ja*jJ *D 

Thyroid Gland ćubjiJI 5i_śJI .4 

lobes QjSu3 ^JjUI 4_iilłjV ^jjo ^U_ul£ 3 JbU' ś)JlA 1 Mi.n 

j ■ ■ ■ ł ^j-4 follicles ^jh° uaIIju j * (15 Ł JSLi^) isthmuś ^ ^ ^ l^yjsj 

cLLło^hJ 1 j .L*^ JU^a-i Juś o *(16 JlSLiL ) 4_Jj)jbL 3 _J La ^ ooJłj bJajjj_?cIo *■ Ł-*j -yj „ 4 ^Lla 

J»_>s. 1 Cl>% LgJLa JLlA J i | 1^ T l a, L j J-t> t i ^ JjJ5 3 tj ■ « iC i 3 JulI^ ^^j-SaJuji i ^qJlq 0^ 9 |) _ T J 1 Jjb>J 

Jrj I 1 ^ Jj^ 4_iSLi-uj k_£'LJI (jiJ jj 
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rOjCkJI ^i_xśJl jLdiri 
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d /i u i ijjji (15 ) 



ł_**£JLIi . 4j3jjJ1 5jjJI ** > V. 1 jj-H ^ (15 ) 

( f44*- 1 ) JijJJh. SjJjOjJl 0'^Ąłj5Jl cjĄjJ ^^rLul^sJl 4 jL^J JSLij ^£jJ' 



^ Jj^LZJI ę. jj-JLśi .CjLi_u^j^xlJ .JSui 4^3jjJl Ij^Łi. <_i_ 

wal 3^j4ji I ij Xjj£jIU J 5 jL£,J ^Juiow ^j^ŁJ 

3 jmjLl-^ 5jj.1 jJ^ ł."j \_*j. a ^1 f ii >.1 j 3j*_iii£ L ^Ł>Jl |Łd 

jUa-u^j ^jJJi tmodothyronine T3 thyroxin T4 

jjwa cjLjXjjJ 1 .j^ i jI 3oLj ^^JLc, (jłjuŁ JUjj ł^iUjJ * a i i^-y^l cjLL^LuljJI 

* * 

» JjCJJ *J2 AA, W i j t ^2LJ'li -I^Jjj j ^Lt/3^1 

a ij.L>- Lł>l>- 3 jJJ' •*- > i I Ąjj^ŁLaJI L>UJ1 

• *■ i . ii it l 3 l*i l 1*^ 1 La t 3 JułJIi ó _ub L^-ł il ♦ i JC ,*\, * pBr^follicul^r cclls 


* 
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* 

Iax> i^Le, JC Ml ij -{17 JSLii) 

JSLiii) nm 140 1 aj^U^i ^Lj j ^ ^Luu_>. ^o &j£\^ 1 j 1 j>jz .\ 1 L1 

ja^_ii.iTl^ j-illj calcitomn ^j^Lu*JL£ Liii ^ju* jj ^ u ^ .(18 



jL>» (FC) 


* 4_ii5j! J j JLŁ 4 jIId 4_lJ^jhjSJ ^ ^ <-j j •*- -i Aj^id (17 ) 



J-jirt ij j di I. L ]i f 1 dSLuiJ' d 1 1. ^ P ^ J Ł T- d J ~'C ! I OjijM-3 (18 JŁ«) 

(SG) ji H ^^ 1 ' c»^LiJLĄ*j (GR) i ii^- 
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roioJE jLdkn 


Parathyroids ćLldj^ji oljl^ .5 

i J^lo 3 i rj I>| j £.J 1 ęttLa 6 I j i a JS JjJa 0-4 (jjj Sjjjłus -i-ić yjl i) j-i 

JU£. Jule. Sj^lj 2 JuJl L/U JJliJi ćJlA J-2j *^-U 0*5~2*O 1 <W i>J 

* .t j Ti £jj$ 5. i X 4_i^jł j jL>- 5 jl£. (JSj - , ( 20* 19 (JSLiii} J|£J (jJj-LiJI 



L^LiJl iZi\ M 7 Ó ^CJU 4 j*S 1 rli 1 \ £.a <U)~i VI J-yeS^jja jJl tfLsłjL L^Jua JlLąj ^ LiaJ i 

4jjJ^ ł (21 ^ 2 rX CjLłoąj JLa>- dajA i^£- 4 ą fcw 1 t 1 4^3 ^- 

JS »u_jt Ij 4 jjLUj 4j^jJ jJLoj a BjLo 


*(22 JSLi) oxyphil chief 2u^ujJi :U^ *L!>UJ! ^ Cy* jU- 3jii 

* LMJfcJl ^jjS jLfc L-sLŁu^ jjj\ JAM.UJ J 



•— Carotid artery 


Iuj&j jJl ^jb* j>jkiJ1 l£^? ( Łwi j* C 19 
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Endocrine System 



J J 3 J£ ^ j - r" 4ls J L>- a JLCi 4ujuui (20 ) 



ł^i 1 J\* Ml Tl J j A -.l.N L^ŁŚkJ 1 ■ 4jfjj J jU. i JLŁ Ą- jJ>ls aji^Ljs (2-1 J^Li) 

U lS_ r IJ ( |^| j ■ ^ j 4 j2m 9 _lkJ I 
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Chief Cells 2U.U j ,N L^SJt 1.5 

J£ij -(22 JŁi) s^ ,(im 9-5 <*j La j-Lła L^Ł>* óJJb 

<L'J-1= L J JLJj£ &lLĄ*a 3 JLd i dli ji£ ,^iłU^>U Jjis JujÓ 4J <jLu*oJl l_", a L 

A-jjSjJlI jl^r 1 A U~r f a jM-d 4_J jlj^l ol iji^ Lo£ . <bT »Jj^ rfl I |<7-J 4_pa j^ŁjJ Jkj[ 

<U3j U jfuu* ^jJI parathyroid hormone PTH 

^h tU 4^ńU L^L>Ji j3 >jj aI^aU 3jj£U L>LiJi PTTT i U rna »<jH3"-i mi ^ 




.Im.V .AjS Jj jL»* 5 JA «&. *Jojl 4jJ£ 


.(22 J££) 


Oxyphil Cells iLuiiAbtn UiŁśJt 2.5 

# 

mj 32l£j l£jp Lojła. 4_ńjLiJł LyLiJI L^L^Jl jjla l. 2L3cj 

aL-u^Ij 5 j j.Lu^ Ljj ju j£jCLya Lj^L>J1 t (22 4jiA d Cai >j i^ 

<> * 
u>UJi ij-i ^jL '■""„ 3 ...tl L^Ls-Jl A_ L^^Lla (J*! 4 j_i 1 lL 4 _jjaj!!vLjiJj 1 4 £Lu!uj 

, PTH <1^1^ CjLj*^ j_!Lu L^jl (jJJ J * L*_uąj jJ I LMitli 4_o 1 3~ ' ^ ol a ~i Ml a ^JŻLgj 

Pineal Gland gj>jQinll óx śt J1.6 

4 j J.^nj diencephalon ^iwJi ^ujii i 3<L*r jjjja ( *-23jj i L4J 3 Od. 0A-a 

<Xa 7*0 LgJjJea LLjj i ^JUU- 100 5 jJJl aA£t , ( 23 JSL.1.) ^*£. 

^iJlj gUjJL 32aL45t_U pia matter ^Jb^t ^Vi j 3jlłI! <>jla ^ U iij 4.0 \ $ zj 
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Endocrine System 



i _ r Ld SjjJi jtMi ^ i .< ^~i'. a. L^.! \ ^wJjl trabeculae 1^ i a jiaj 

SjjA 3'^' 'J) ■ - i I 'I j aAJb ^A ■ • jl JLl^ <J_lA 

interstitial cells JuijjJi UiUtfij pinealocytes uy^i ;Lła Cj^-y 

. (24 JSLi) astrocyes Su^iłt LMSefi Luul L^JI 



Pinealocytes uiLi^i 1-6 

jijLdL LlJ Ł L j sLLlŚJS lZjLejU^-J i 5 J JjClA tlili fiLuj-Lo 4^ j jh j Ju[ 

Lj 1 -^^3 y jLo 1 ol i iio J1 a ł~i i ML uU_o5 w'Ui^a 3 L 1 0 Jl^Jj »A U nijU* 

* jLgJtJl JjLj a!^L lisJI JL_ jl^jijjsi ^ t^*j melatonin Cxpj3 i <^ 1 \ 
Gu^Jj Sl^oL^JlJI 5jl*JIj gonads ju^Uii J ^ 4^aJsij olj-fAJ t-dJi 

<j1 j±L circadian rhythm ji&\j J^dM 3 jjj j hypothalamus 

« t 

CjLu-ł^- i-llułJ 4ji tlUi iCłUjLajMJI Ą— Sudlij iGłljłjjlj ^ ’< J^j 

. ó ,1^1 \ ^ ^ .ajj 14 j a • 11 ^ M L ^ ^Ljjs 
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LjyŁp-J'^ ' -^>11 L Mj-J ' , *UjUJ_LuSr Jji tL A 2 J j 7~ J * J jt '-^ (24 ^J.SLi ) 


Astrocytes 2.6 

jfjJd uJwajGji t 4 j a>3 jJ^ 4 j£.j^1 iJs^3 *j I L^UJl ^JLl>* ^fu jL^-jp 

L^L>jl *>jL$Ja * (24 JSL-Mf) Li^L^Jl ^_yi jm£> ^ ^ t U, ■ ^ I 4jfcjJ CjI i 4 jjLihOuj 

. jJJjl^ * (lim 10 1 aj-L^ą j dU,-.^"t,I 42 ^£jJI CjLLa^ą^JI ^jJL->j 

^Laj-u^j 4flL^I łOj^. oLaj^j^jj 3 Jl^j i4jjalj 4Jui*i- 4_paj ^Łij Ju ^ 4*C i ni Lffjj ^ijJHj ■ »* 

. d 3j A ŁTl CjLłjjjj'^ j £_yi 

v5i—śl .a-a-ć .7 

CjU^aj^ jj-du JJl*£ Jaju «L £)1 jjj) * *4- 

03* JM* J>aJ S-LtU <jW LLj u or> ij U jL4ąJi LŁJjj oi*ś , Z I I ■ .liiJ l L "'!, 1 <1 J 1*J l 
.pepsinogen jry^uJi ol>* iyAJiJ ^.jij^JI UL>U. HC1 ^jJI gastrin 

ji.1^ 3 jLojI^J&V Li^ 5 L L u 1 - i ~“ j ^jkJI secretm j ^ -■ j^cu ^ r~ir 

cholecystokinin 4^LA£ŁiJt -lljJU ęG-jJhjfc <4- 4jLcAjj[ 

j jJy 3 juS ^1 t tiU2£ , 1 jj ^ ‘7^> * dj t A. 1 li _J \ ^1 ^ I ! ^>Ł^t7u-<j V 3jl J|Jj 4dJJdJ jJ \ 

a jj ,U m Ą- jLcUą jJi afrial natriuretic protein jjlU 

ŁlW f&JpJLj ^jJi erythropoietin ^**01 <^sm j^i3 4 _JU 1 ^L Lj^l U£ 4- 

* * 

jj-dj ^plll 41513 ^lj 4 j^jJ1 CłIjjLiIJI cl i>>^ VI ^jJl Lj^L>- 

_ ł Jg& (Jj^- CjLo^IjłII £ya JUjs^jJJ J J 4jjJJ( 1 i21jlu1jui>j! 4uJUx, ^_il^ ^f L.H J FSH 

* L^j 4j_LłJLI ^Jj_u£ł3JI 30łjłJ^ £jJj LSj t jjJłII 
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